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Professor  Alfred  Ciiflford  Mercer,  M.  D.,  F.  R.  M.  S. 

PRESIDENT  OF  THE  AMERICAN  MICROSCOPICAL  SOCIETY. 

WITH  raONTISPIKCE. 

It  is  a  source  of  congratulation  that  the  journal  is 
able  to  present  its  readers  with  the  portrait  and  a 
biographical  sketch  of  the  President  of  the  American 
Microscopical  Society,  Professor  Alfred  Clifford  Mercer, 
M.  D.,  F.  E.  M.  S.  He  was  born  in  Syracuse,  N.^Y., 
July  5,  1855.  His  father,  Dr.  Alfred  Mercer,  was,  so 
far  as  is  known,  the  first  physician  to  use  the  microscope 
professionally  in  central  New  York.  The  old  Spencer 
stand  with  its  beautiful  and  well  preserved  objectives, 
made  about  1863,  still  serves  its  owner  for  the  oflSce  study 
of  pathological  fluids.  Thus  surrounded  by  the  micro- 
scopical influences  of  his  father's  office,  enjoying  the 
acquaintance  of  the  famous  optican,  Charles  A.  Spencer, 
and  Spencer's  Syracuse  friend,  Willard  Twitchell,  it  was 
only  natural  that  very  early  there  was  awakened  in  the 
boy  the  keenest  interest  in  the  microscope  and  its  revel- 
ations. In  the  Syracuse  high  school  in  18*74  and  L875  an 
added  interest  in  this  and  in  photography  developed 
under  the  practical  teaching  of  Dr.  Walter  A.  Brownell. 
From  this  period  may  be  dated  Dr.  Mercer's  career  in 
photo-micrography,  the  first  apparatus  being  constructed 
by  Chas.  A.  Spencer  after  Mercer's  drawings.  His  inter- 
est in  photo-micrography  has  never  flagged   and   many 
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members  of  the  American  Microscopical  Society  feel  un- 
der deep  obligation  to  him  for  help  and  suggestion.  He 
has  not  only  used  this  beautiful  art  for  scientific  purposes 
but  has  made  excellent  use  of  it  in  demonstrating  the 
truth  of  his  conclusions  in  courts  of  justice. 

After  receiving  the  degree  of  M.  D.  from  the  Syracuse 
University  in  1878,  he  spent  about  two  and  one-half 
years  in  St.  Thomas  Hospital  and  Medical  School  in  Lon- 
don, England,  where  he  was  a  pupil  in  pathology  of  Dr. 
W.  S.  Greenfield,  now  professor  of  pathology  in  the 
University  of  Edinburgh.  After  becoming  assistant  to 
Dr.  Greenfield  in  the  Brown  Institution,  Dr.  Mercer  cut 
and  mounted  the  first  sections  of  tuberculous  joints 
studied  in  England  and  furnished  the  material  described 
by  Mr.  John  Croft  in  Vol.  xxxii  (1881)  of  the  transac- 
tions of  the  Pathological  Society  of  London. 

While  in  London  he  became  acquainted  with  Dr. 
Lionel  S.  Beale,  and  revised  for  him  "Part  V.,  On 
taking  Photographs  of  Microscopic  Objects"  of  his  well 
known  book,  "How  to  work  with  the  Microscope."  On 
Dr.  Beale's  nomination  he  was  made  a  fellow  of  the 
Royal  Microscopical  Society.  He  found  a  warm  personal 
friend  in  the  late  Dr.  John  Matthews,  editor  of  the  second 
edition  of  the  "Preparation  and  Mounting  of  Microscopi- 
cal Objects,"  by  Thomas  Davis,  and  always  recalls  with 
gratitude  the  demonstration  Mr.  John  E.  Ingpen  gave 
him  of  the  Abbe  diffraction  theory  of  microscopic  vision. 
This  was  before  the  theory  had  become  generally  known 
to  the  microscopical  world. 

During  this  period  and  a  subsequent  visit  to  London 
for  professional  fc»tudy,  Dr.  Mercer  had  the  good  fortune 
to  be  brought  in  friendly  relations  with  Dr.  R.  L.  Maddox, 
Mr.  E.  M.  Nelson  and  Mr.  Andrew  Pringle,  England's 
most  skillful  photo-micrographers.  With  a  mind  pre- 
pared and  open  as  was  Dr.  Mercer's  the  association  with 
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these  masters  of  the  photo-micrographic  art  could  only 
be  productive  of  good,  and  our  own  country  has  been  the 
gainer  thereby,  for  Dr.  Mercer  is  most  generous  in  freely 
giving.  To  Dr.  Maddox,  the  discoverer  of  the  present  dry 
plate  process  in  photography,  he  is  indebted  for  a  share 
of  the  suggestive,  helpful  and  generous  correspondence 
with  which  that  Nestor  of  photomicrography  has,  for 
many  years,  favored  his  fellow  workers  on  both  sides  of 
the  Atlantic — with  its  warmth  of  friendship  and  stimulus 
to  progressive  work. 

On  returning  to  Syracuse  in  1880,  Dr.  Mercer  became 
instructor  in  histology  and  curator  in  the  college  of 
medicine  of  the  Syracuse  University;  in  1884  he  became 
lecturer  in  pathological  histology  and  in  1886  he  was 
appointed  professor  of  pathology."  Several  years  later  he 
resigned  this  professorship,  but  in  1894  accepted  the 
chair  of  "Clinical  Pediatrics"  which  position  he  now 
holds,  together  with  that  of  treasurer  of  the  college 
and  several  appointments  in  the  hospitals  of  Syracuse. 
He  was  health  oflScer  in  his  native  city  for  three  years 
(1883-1885)  and  edited  the  first  three  annual  reports  of 
the  local  board  of  health.  He  has  been  active  in  the 
practice  of  his  profession  and  has  prepared  papers  which 
find  an  honored  place  in  the  medical  literature  of  the 
country.  He  has  served  in  various  positions  of  honor  and 
trust  in  medical  societies  thus  showing  that  he  possesses 
the  esteem  and  confidence  of  his  professional  brethren. 
While  he  fills  an  honored  place  in  the  medical  profession 
and  his  main  energy  and  work  lie  in  that  direction  his 
interests  are  very  broad,  and  he  has  a  keen  appreciation 
of  the  ultimate  gain  to  medicine  of  the  pursuit  of  pure 
science,  although  the  connection  may  seem  remote  to 
those  who  cannot  see  the  invisible  threads  that  bind  all 
truth  into  a  harmonious  whole.  He  has  also  a  keen  love 
of  nature  for  her  own  sake,  and  while  studying  for  his 
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degree  in  medicine  took  up  the  microscopical  study  of  the 
mosses  as  a  part  of  the  work  of  the  Syracuse  Botanical 
Club,  and  later  was  elected  an  honorary  member  of  that 
club.  During  the  years  1882-84  he  was  president  of  the 
Microscopical  Club  of  Central  New  York.  He  is  a  cor- 
responding member  of  the  Rochester  Academy  of  Sci- 
ences and  is  an  active  member  of  the  Syracuse  Camera 
Club.  He  became  a  member  of  the  American  Micros- 
copical Society  under  its  earlier  name  (American  Society 
of  Microscopists)  in  1882.  He  has  attended  the  majority 
of  the  annual  meetings  since  then,  often  as  the  writer 
well  knows  at  considerable  inconvenience.  He  has  fur- 
nished articles  to  the  Journal  of  the  Royal  Microscopi- 
cal Society  and  to  photographic  journals,  and  in  nearly 
every  volume  of  the  proceedings  of  the  society  of  which 
he  is  now  president  may  be  found  one  or  more  articles 
from  his  pen.  The  article  in  the  proceedings  for  1886 
"Photo- micrograph  verstis  Micro-photograph,"  furnished 
the  information  on  which  the  definitions  of  the  words  in 
the  Century  Dictionary  and  in  Dr.  G.  M.  Gould's  Illus- 
trated Dictionary  of  Medicine  are  founded.  The  Syra- 
cuse solid  watch  glass  for  microscopical  purposes  de- 
signed by  him  finally  solved  the  problem  of  a  watch 
glass  for  the  microscopist  and  there  is  hardly  a  histolog- 
ical or  microscopical  laboratory  in  the  country  that  does 
not  count  these  watch  glasses  a^an  indispensable  part  of 
its  equipment. 

Prom  the  above  it  is  seen  that  the  President  of  the 
American  Microscopical  Society  has  the  esteem  and  con- 
fidence of  the  great  Medical  Profession,  that  his  sympa- 
thies are  broad,  that  he  has  been  a  friend  and  active 
member  of  the  society  for  many  years,  and  in  entrusting 
him  with  its  highest  official  position  the  society  con- 
gratulates itself  upon  having  a  wise  and  earnest  leader, 
a  leader  whose  enthusiasm    and  willingness  to  work    for 
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the  Society  will  guarantee  that  there  shall  be  no  decline, 
but  that  with  the  efBcient  aid  of  his  fellow  ofScers  and 
the  loyal  support  of  the  members,  the  Society  will  take 
another  upward  stride  this  year  and  more  fully  become 
than  ever  before  what  it  was  originally  designed  to  be — 
a  source  of  help  and  encouragement  to  both  beginners 
and  advanced  workers  with  the  microscope. — S.  H.  G. 


Cicada  Septendecim  its  Mouth  Parts  and  Terminal  Armor. 

J.  D.  HYATT. 

NBW  ROCHEI«i;8,  N.   Y. 

Member  of  the  American  Microscopical  Society. 

The  long  subterranean  life,  and  regular  periodic  ap- 
pearance of  this  insect,  at  intervals  of  exactly  seventeen 
years,  are  characteristics  in  themselves  so  remarkable  in  in- 
sect life,  as  to  render  the  appearance  of  the  so-called 
seventeen  year  locust  a  matter  of  special  interest,  and  a 
careful  microscopical  examination  of  the  mechanism  of 
some  parts  of  its  anatomy  will  reveal  several  features  no 
less  curious  and  interesting. 

The  fact  that  it  has  been  generally  known  as  a  locust 
has  connected  it  in  the  popular  mind  with  the  destructive 
insect  of  that  name,  and  upon  the  advent  of  the  harmless 
Cicada,  its  appearance  in  such  immense  multitudes,  is 
sure  to  create  in  the  minds  of  the  farming  people  apprehen- 
sions for  the  safety  of  their  crops,  and  fruit-trees,  and 
some  of  the  newspapers,  whose  editors  and  reporters  are 
more  desirous  of  creating  a  sensation  than  of  spreading  a 
correct  knowledge  of  entomology,  contribute  not  a  little 
toward  increasing  the  alarm  by  publishing  hearsay,  or 
purely  fictitious,  accounts  of  ravages  done. 

During  the  visit  of  the  brood  of  1894  some  of  the  New 
York  papers  added  a  new  sensation  to  the  current  re- 
ports, respecting  its  alleged  depredations  upon  fruit  and 
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forest  trees,  by  publishing  circumstantial  accounts  of  per- 
sons *^  fatally  poisoned  by  the  bite  and  sting  of  the  seven- 
teen year  locust." 

Some  eighteen  years  ago  I  became  greatly  interested 
in  a  study  of  the  sting  of  the  Honey  Bee,  the  results  of 
which  were  published  in  the  Quarterly  Microscopical 
Journal,  and  seeing  these  newspaper  reports,  I  was 
naturally  interested  in    making   an  examination  of  the 


armor  by  means  of  which  the  Cicada  accomplished  such 
alleged  fatal  effects. 

Cicada  septendecim  belongs  to  the  natural  order  of  in- 
sects called  Hemiptera,  which  is  not  at  all  related  to  the 
destructive  family  of  locusts,  or  grasshoppers,  and  its 
mouth  parts  are,  in  a  general  way,  typical  of  the  order  to 
which  it  belongs,  being  drawn  out  into  a  long  and  ex- 
tremely slender  stylet  or  sucking  tube,  enclosed  nearly 
to  its  point  in  the  broad  labium. 
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Figure  1  is  a  greatly  enlarged  view  of  the  end  of  this 
labium  or  lip,  with  the  projecting  setee  which  constitute 
the  sucking  tube,  and  this  as  maj  be  seen  consists  of  four 
pieces,  the  two  outer  ones  being  curved  nearly  to  the 
form  of  hooks,  while  the  two  intermediate  pieces  are 
straight  and  terminate  in  extremely  sharp  points. 

The  two  exterior  pieces  serve  as  hooks,  or  anchors 
which  being  inserted  into  the  bark  or  leaf  of  a  tree  fur- 
nish a  leverage  for  forcing  in  the  two  interior  lancets, 
which  together  form  a  sucking  tube  through  which  the 
juices  of  plants,  on  which  these  insects  are  said  to  live 
may  be  drawn. 

Figure  2  represents  a  transverse  section  through  the 
abium,  as  at  the  dotted  line  d,  in  fig.  1,  and  shows  in 
what  curious  manner  the  four  setaa,  which  are  grooved 
on  the  inner  side,  form  a  tube  when  held  together  by  the 
Imuscular  labium,  which  is  wrapped  closely  around  them. 
Sections  of  these  four  pieces  h&  they  appear  when  separ- 
ated, are  shown  below  in  the  same  figure.  Each  of  these 
has  a  minute  tube  through  it,  which  would  hardly  seem 
to  be  of  much  use,  considering  the  size  of  the  insect,  and 
its  food  requirements,  for  the  main  tube  in  the  center  is 
scarcely  more  than  the  one-thousandth  of  an  inch  in 
diameter,  while  the  outer  diameter  of  the  whole  four 
■pieces  constituting  the  stylet  is  exactly  one-three- 
hnndredth  of  an  inch,  or  about  the  same  as  that  of  a  rather 
fine  human  hair. 

How  much  injury  might  possibly  be  done  by  these  in- 
sects during  their  short  lives,  by  sucking  the  juices  of 
plants  through  such  minute  tubes  is,  notwithstanding 
their  great  numbers,  a  question,  but  I  have  never  been 
able  to  discover  one  in  the  act  of  feeding,  although  I 
watched  great  numbers  of  them,  on  cherry,  pear  and 
other  trees,  and  was  equally  unable  to  discover  any  in- 
jury to  the  fruit  or  foliage  of  such  trees  Jater  iu  the  sea- 


Digiti 


zed  by  Google 


48  THE  AMERICAN  MONTHLY  [Feb. 

son.  In  fact  I  think  they  take  very  little,  if  any,  food  after 
reaching  the  winged  state. 

The  ovipositor  is  an  instrument  used  by  the  female  for 
making  incisions  in  the  twigs  of  trees  in  which  to  deposit 
her  eggs.  It  is  about  three-tenths  of  an  inch  in  length 
and  is  attached  to  the  hinder  extremity  of  the  under  side 
of  the  abdomen,  and  protected  by  lying  in  a  longitudinal 
groove  into  which  it  fits  like  a  surgical  instrument  in  its 
case.  It  consists  of  three  parts ;  two  blades,  furnished 
with  saws  at  their  extremity,  where  they  are  consider- 
ably enlarged  and  a  central  piece,  called  by  some  a  sheath, 
but  which  is  nearly  enclosed  by  the  two  exterior  saw- 
blades.  The  extremity  of  all  three  is  shown  in  figure  3, 
which  represents  them  as  seen  from  the  under,  (outer) 
side,  each  saw  blade  carries  on  its  inner  side  a  tube, 
(oviduct),  which  opens  on  the  inner  side  near  the  extrem- 
ity of  the  saw  {0,0,  figure  3)  by  a  kind  of  flap  through 
which  the  eggs  are  extruded.  These  saws  are  a  micros- 
copical study,  for  while  figure  3  fairly  represents  the  ap- 
pearance on  the  under  side,  in  which  view  the  saw-teeth 
are  seen  to  consist  inwardly  of  a  row  of  hooks  pointing  in  a 
direction  opposite  the  extremity,  and  laterally  of  rounded 
teeth  with  extremely  sharp  edges  directed  backward,  or 
toward  the  end  of  the  saw.  If  examined  from  the  oppo- 
site side,  the  teeth  resemble  those  of  a  file,  arranged 
obliquely  and  spirally  from  a  line  along  the  center  out- 
ward over  the  sides.  When  one  of  the  ovipositors  is 
detached,  and  a  lateral  view  is  taken,  the  same  spiral  ar- 
rangement of  teeth  is  seen,  with  a  set  of  sharp  hooks  on 
the  outer  side  pointing  in  an  opposite  direction  to  the 
knife-edged  teeth  seen  an  figure  3. 

In  cutting  a  channel  for  her  eggs  the  insect  closes  her 
legs  around  the  twig  and  forcing  the  ovipositor  saws  be- 
neath the  bark  and  into  the  soft  sap  wood,  works  them 
backwards  and  forwards,  cutting  loose  but  not  removing 
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the  wood  fiber.  In  doing  this  the  broad  end  of  the  cen- 
tral piece  which  lies  between  the  saws  causes  thern  to 
spread  as  they  are  extended,  so  that  two  grooves  are  cut 
at  once,  lying  in  a  v  shaped  direction  from  the  entrance, 
and  leaving  a  ridge  of  solid  wood  between  the  two.  After 
finishing  the  cut,  which  is  about  three-tenths  of  an 
inch  in  length,  she  withdraws  the  ovipositor,  and  again 
forcing  it  in  at  the  first  entrance  proceeds  to  deposit  her 
eggs,  which  are  placed  very  symmetrically  in  a  direction 
oblique  to  the  middle  partition,  a  little  cavity  being  cut 
for  each  egg,  into  which  it  exactly  fits.  The  eggs  are 
about  fifteen  in  number  in  each  groove,  and  about  fifteen 
minutes  is  occupied  in  the  whole  operation. 

When  one  set  of  grooves  has  been  stocked  with  eggs, 
she  moves  forward  about  half  an  inch,  and  begins  another 
and  so  continues  until  her  whole  stock  of  eggs  is  dis- 
posed of. 

I  have  before  me  a  branch  containing  twenty-one  con- 
secutive cuts,  evidently  made  by  the  same  insect,  and 
holding  probably,  more  than  600  eggs. 

The  extremely  curious  mechanism  by  means  of  which 
these  processes  are  accomplished  will  be  easily  understood 
by  inspecting  figure  4,  which  is  a  transverse  section  of 
the  three  parts  constituting  the  ovipositor,  cut  at  the 
dotted  line  e. 

The  central  piece,  a^a^  would  seem  to  be  a  pair  of  tubes 
somewhat  triangular  in  shape,  and  firmly  cemented  to- 
gether in  the  middle.  These  cannot  be  separated,  and 
the  tubes  have  no  outlet  at  the  extremity,  where  the  cen- 
tral piece  ends  in  two,  extremely  hard,  sharp  and  solid 
points,  as  seen  in  the  figure,  which  no  doubt  serve  an  im- 
portant purpose  in  cutting  the  channels  for  the  eggs. 

On  each  side  are  seen  sections  of  the  two  ovipositors 
6,6,  which  arn  bounded  on  their  exterior  sides  by  a  hard 
chitinous  frame,  extending  for  a  short  space  up  the  in- 
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terior  where  it  then  thins  out  into  a  semi-transparent, 
muscular  or  contractile  tissue,  to  its  connection  with  the 
opposite  side  of  the  ovipositor,  thus  forming  a  tube 
through  which  the  eggs  are  extruded. 

Along  each  side  of  the  middle  piece  extends  a  "t'* 
shaped  rail,  better  shown  in  figure  6,  r ;  this  figure  being 
the  same  as  4  with  the  parts  separated. 

While  the  insect  is  engaged  in  the  act  of  sawing,  the 
ovipositors  slide  backward  and  forward  on  these  T  shaped 
rails,  being  held  in  place  and  guided  by  the  central  piece 
or  so-called  sheath,  which  as  shown  in  section  is  trussed 
in  such  a  manner,  that  it  might  serve  as  a  model  of  rigid- 
ity combined  with  lightness  and  strength. 

But  the  most  unique  feature  of  this  beautiful  piece  of 
mechanism  is  shown  in  the  pair  of  hooks  seen  in  the  upper 
part  of  figure  4,  or  more  distinctly  in  figure  6,  A,  ft,  where 
they  are  separated.  (This  drawing  is  the  same  as  part 
of  figure  4  but  in  separating  the  parts  on  the  slide  they 
were  turned  over  and  thus  reversed). 

In  viewing  these  sections  there  is  seen  an  outer  branch 
A,  figure  6,  resembling  a  thumb  which  closes  over  the  op- 
posing hook  thus  enabling  it  to  maintain  a  firm  hold. 

These  hooks,  as  seen  in  section,  are  of  course  folds 
along  the  whole  length  of  the  ovipositors  which  enable 
the  insect  to  hold  these  two  margins  together,  or  at  will 
to  separate  them,  as  it  must  necessarily  do  in  cutting  the 
two  diverging  grooves. 

The  figures  here  given  were  traced  under  the  camera 
lucida,  and  shaded  from  their  appearance  under  the  mi- 
croscope. 

Should  any  amateur  microscopist  desire  to  test  hig 
skill  at  section-cutting,  I  would  recommend  him  to  try 
the  mouth  parts  of  a  dry  Cicada,  and  make  a  section  that 
will  leave  all  the  parts  in  their  natural  position. 

From  what  I  observed  during  the  visit  of  the  1894  brood 
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I  BQspect  that  there  is  a  difference  of  hahit  in  hroods  that 
appear  in  different  years,  or  in  different  places. 

Harris  states  that  the  female,  after  depositing  her  eggs, 
goes  back  on  the  branch  and  saws  it  partly  off,  so  that 
the  leaves  die  and  the  end  of  the  branch  breaks  off  and 
soon  drops  to  the  ground,  and  I  have  in  former  years 
seen  the  same  thing  myself,  but  during  this  visit,  although 
the  woods  near  this  place  were  swarming  with  them,  and 
hardly  a  branch  of  any  kind  of  deciduous  tree  could  be 
found  that  was  not  filled  with  eggs,  no  dead  leaves  were 
to  be  seen  except  upon  the  beech  the  outer  branches  of 
which  were  so  small  that  the  numerous  cuts  nearly  girdled 
them.  There  were  certainly  no  cuts  made  across  the 
branches  below  the  eggs. 

Another  curious  circumstance  connected  with  the  ap- 
pearance of  these  insects  of  which  I  have  not  seen  men- 
tion made,  is  the  most  remarkable  unanimity  with 
which  they  came  forth  from  their  underground  residences. 

Is  it  possible  that  such  an  innumerable  multitude,  scat- 
tered over  several  square  miles  in  extent,  as  in  this  vicin- 
ity, and  living  under  varying  conditions  of  food,  tempera- 
ture, moisture,  &c.,  for  seventeen  years,  should  reach  the 
mature  state  and  undergo  their  last  metamorphosis  on 
almost  exactly  the  same  day,  or  do  they  have  some  system 
of  underground  telegraphy,  or  psychologic  mind-reading 
by  which  there  is  a  general  understanding  that  all  shall 
leave  their  subterranean  abodes  at  once.  Certain  it  is  that 
in  this  neighborhood,  on  the  24th  day  of  May,  nobody 
had  noticed  their  appearance,  but  on  the  25th  everybody 
knew -they  were  here  and  the  woods  resounded  with  the 
music  of  their  drums. 


Bemember  the  meeting  of  the  American  Microscopical 
Society  at  Pittsburg. 
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Fossil  Marine  Bacillariaces  on  Long  Island,  N.  Y. 

By  ARTHUR  M.  EDWARDS,  M.  D. 

NEWARK,   N.  J. 

The  occurrence  of  fossil  marine  Bacillariace»  on  Long 
Island,  N.  Y.,  was  looked  for  by  Diatomists  for  a  long  time. 
Ever  since  they  were  found  at  Atlantic  City,  N.  J.,  by 
L.  Woolraan  they  have  been  sought  for  on  Staten  Island, 
N.  Y.,  and  on  Martha's  Vineyard,  Mass.,  and  at  Coney 
Island,  Long  Island,  N.  Y.,  in  vain.  Three  years  ago  I 
searched  the  sands  of  Coney  Island  and  although  an  open- 
ing had  been  made  to  dig  for  the  railroad,  a  soil  was 
turned  up  which  looked  like  the  promised  thing,  but  it 
was  not  Bacillarian.  I  kept  a  sharp  lookout  and  when- 
ever I  could  went  down  there  from  where  I  resided,  but 
openings  were  not  made  through  the  white  siliceous  sand 
of  the  islands  and  promentories  of  Long  Island.  I  visited 
Staten  Island  several  times  always  in  search  for  the  "  In- 
fusorial earth."  It  is  true  that  at  a  place  known  as 
FoUey's  on  South  Beach,  Staten  Island,  N.  Y.,  they  were 
digging  a  dyke  through  the  marsh.  It  was  over  two  feet 
deep  and  I  got  the  clay  from  the  bottom  and  searched  it 
by  means  of  the  microscope.  It  was  Bacillarian  but 
the  forms  in  it  were  not  marine  enough  to  satisfy  me. 
It  was  a  grey  mud  and  although  it  seemed  lower  than 
the  Newark  meadows,  which  I  thought  was  raised  coast, 
it  did  resemble  the  Infusorial  earth  I  was  in  search  of  at 
New  Haven.  The  blue  clay  from  the  bottom  of  the 
hollows  was  more  promising  but  I  placed  it  in  the  lower 
raised  coast  period,  the  Champlain  (with  a  query).  At 
Pamrapo,  New  York  harbor,  the  mud  was  grey  clay  and 
seemed  to  be  the  same.  Until  this  summer  I  have  not 
found  the  fossil  marine  BacillariacesB,  the  ''  Infusorial 
earth,"  any  farther  North  than  Atlantic  City,  N.  J. 
When  building  the  tunnel  that  it  is  intended  to  connect 
Hoboken,  N.  J.,  with  New  York  they  came  upon  a  grey 
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clay  at  thirty  feet  down.  This  was  alao  marine  but  I 
put  it  in  the  Champlain,  also.  On  Sunday  the  11th  of 
August,  1896,  I  went  for  an  outing  down  to  Rockaway 
Beach,  Long  Island,  N.  Y.  I  had  several  things  in  view 
when  doing  so.  Of  course  I  wanted  to  get  away  from 
the  heat  of  the  city  and  visit  the  sea  beach.  The  wild 
rush  of  water  on  the  beach  had  a  marked  reason  to  draw 
me.  But  more  powerful  than  any  other,  the  desire  to 
^earch  for  natural  phenomena  was  uppermost  in  my  mind. 
I  knew  we  would  go  by  rail  through  the  country  to  the 
beach,  through  the  marine  of  the  ice  period  and  perhaps 
we  would  search  the  soil  beneath  the  sand  for  ''Infusorial 
earth."  We  sped  along  seeing  a  kettle-hole  by  the 
Lutheran  cemetery  that  contained  BacillariacesB  but  we 
did  not  stop  then  to  gather  the  clay  there.  As  we  ap- 
proached the  station  known  as  Brooklyn  Hills  we  cut 
through  high  hills  which  I  saw  then  and  afterwards 
made  up  of  moraine,  steep,  mostly  gravel  with  a  white 
clay  of  about  three  feet  thickness  on  top.  This  clay  I 
recognized  as  belonging  to  the  iceberg  period  the  same  as 
we  had  in  New  Jersey  and  on  Manhattan  Island  and  which 
makes  the  bottom  of  the  glacial  clay,  Lacustrine  sedimen- 
tary deposits  of  DiatomacesB.  In  this  moraine  I  after- 
wards got  a  small,  distinctly  striated,  boulder  and  near  the 
bottom  of  the  hill.  About  twelve  feet  from  the  bottom 
was  a  grey  clay  with  Hematite*  nodules  in  it.  Cretaceous 
clay  no  doubt.  Then  the  country  became  flat  without 
a  hill  at  all,  and  sloping  gradually  down  to  the  salt  water 
which  came  into  the  station  known  as  Aqueduct.  Cre- 
taceous clay  underlies  the  country  here  doubtless,  but 
covered  up  by  glacial  moraine.  At  Aqueduct  the  railroad 
runs  out  on  tressels  to  Rockaway,  which  is  a  sandy 
promentory  pointing  to  the  South  and  makes  one  of  the 
islands  or  promentories  which  line  the  coast  from  Cape 
Cod,  Mass.,  to  Florida.     They  are  known  in  Florida  as 
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Keys  the  most  southern  of  which  is  Key  West.  I  wan- 
dered South  on  the  promentory  of  Rockaway,  but  found 
nothing  but  white  siliceous  sand.  They  were  not  digging 
anywhere  that  I  could  find.  I  wandered  North  in  the 
direction  of  Far  Rockaway  where  the  land  became  higher 
and  was  covered  by  the  white  "  iceberg  clay  which  evi- 
dently came  from  the  Northwest.  At  Auverne  they  had 
been  digging  a  ditch  on  the  opposite  side  of  the  promen- 
tory to  the  Atlantic  ocean,  on  Jamaica  Bay.  The  digging^ 
was  over  six  feet  deep  because  I  who  am  six  feet  tall, 
could  not  see  over  the  top  of  the  ditch.  Thoy  had  thrown 
out  some  iceberg  clay  and  below  that  some  greyish  clay 
without  any  stones  in  it.  I  saw  at  once  that  it  was  dif- 
ferent in  character  from  the  soil  in  the  marshes  which  I 
had  learned  belonged  to  the  raised  coast  or  Champlain 
period.  I  took  some  home  and  examined  it  and  came  to 
the  conclusion  it  was  perhaps  Pliocene  Tertiary  belong- 
ing to  the  Neocene  period.  At  last  I  had  found  what  I 
wanted.  We  will  find  the  Miocene  if  it  exists  there  be- 
tween Auverne  and  Aqueduct  and  I  mean  to  look  for  it. 
I  cleaned  some  of  the  Pliocene  clay  and  found  the  fol- 
lowing marine  forms  of  BacillariacesB  and  Dictyocha, 
which  are  Radiolaria,  in  it.  Some  few  forms  escaped  me 
but  will  be  found  hereafter. 

Achnanthes  subsessilis,  C.  G.  E. 

Actinocychus  ehrenbergii,  J.  R. 

Actinoptychus  undulatus,  C.  G.  E. 

Auliscus  coelatus,  J.  W.  B. 
"         pruinosus,  J.  W.  B. 
«*        radiatus,  J.  W.  B. 

Aulacodiscus  germanicus,  C.  G.  E. 

Amphora  ovalis,  P.  T.  K. 

Amphiprora  elegan«,  W.  S. 

*«  navicularis,  C.  G.  E. 

"  pulchra,  J.  W.  B. 
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Biddulphia  aurita,  A.  B. 
"        pulchella,  G. 
"        rhombus,  W.  S. 
Cerataulus  radiata,  J.  B. 
"  smithii,  J.  B. 

"  targida,  W.  S. 

Coscinodiscus  asteromphalus,  C.  G.  E. 
"  excentricus,  C.  G.  E. 

''  subtilus,  C.  G.  B. 

•^  lineatus,  C.  G,  E. 

"  nodulorum,  A.  G. 

'*  nitidus,  W.  G. 

Cocconeis  scutellam,  C.  G.  E. 
Cyclotella  striata,  P.  T.  K. 
Dicladia  mitra,  J.  W.  B. 
Doryphopa  amphiceros,  F.  J.  K. 
Epitbemia  targida,  F.  J.  K. 

•*  musculus,  P.  T.  K. 

Eunotia  monodon,  C.  G.  E. 
Eunotiogramma  amphioxys,  C.  G.  E. 
Pragillaria  pacifica,  A.  Z.  G. 
Grammatophora  marina,  P.  T.  K. 
Hyalodiscas  franklinii,  C.  G.  B. 
"  stelliger,  J.  W.  B. 

Isthmia  enervis,  C.  G.  B. 
Melosira  sulcata,  C.  G.  E. 
Navicula  clathrata,  A.  G. 
"         didyma,  C.  G.  B. 
elliptica,  P.  J.  K. 
"         hennedii,  W.  8. 
**         humerosa,  A.  B. 
"        lacustris,  W.  8. 
"         lata,  A.  B. 
"         peregrina,  P.  J.  K. 
"        permagna,  J.  W.  B. 
•'        viridis,  C.  G.  E. 
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Nitzschia  accuminata,  W.  S. 

"        balanotia,  A.  G. 

"         sigma,  P.  T.  K. 

"         tryblionella,  H. 

Pleurosigma  angulata,  W.  S. 

''  balticum,  C.  G.  B. 

Pyxilla  ?  baltica,  A.  G. 
Pyxidicula  compressa,  J.  W.  B. 
Rbabdonema  arcuatam,  F.  J.  K. 
Roicospbenia  curvata,  F.  T.  K. 
Scoliopleura  tumida,  L.  B. 
Schizoneraa  foetida,  J.  E.  S. 
Staaroneis  aspera,  C.  G.  E. 
**  biro8tri8,C.  G.  E. 

StepbaDopyxis  appen,diculata,  C.  G.  E. 

"  turris,  J.  R. 

Surirella  febigeri,  F.  W.  L. 

"        striatula,  B.  V. 
Synedra  affinis,  F.  T.  K. 
Terpsinoe  americana,  J.  W.  B. 
Triceratium  alternans,  J.  W.  B. 
favua,  C.  G.  E. 
maculatum,  F.  T.  K. 
''         punctatum,  T.  B. 
Tbese  are  all  tbe  Bacillariace»  tbat  I  have  detected  up  to 
tbis  time.     There  are  several  forms  of  Dictyocha  a  genus 
of  Radiolaria  present  also.     And  what  I  consider  a  new 
genus  of  Bacilliariaceffi  which  I  have  «;alled  Ancile  radiata. 
It  is  free  and  found  rarely   in  the  salt  water  in  Jamiaca 
Bay,  Rockaway.     But  of  this  I    shall    speak    hereafter. 
Mr.  W.  A.  Terry  says  he  has  found  broken  fragments  of 
a  Brunia  but  this  I  myself  have  not  seen,  although  com- 
mon in  a  deposit  which  I    will  also   describe   hereafter 
taken  at  fifteen  feet  from  the  surface  at  Hoboken,  N.  J. 
I,  another  day,  visited  Coney  Island,  N.  Y.,  and  searched 
for    "  Infusorial  earth "   and    this    time    was   fortunate 
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enough  to  find  it  at  Sheephead  Bay  which  is  a  village 
just  on  the  Long  Inland  side  of  Coney  Island  Creek.  It 
was  a  greyish  colored  clay  one  foot  underneath  the 
sand  taken  at  low  water  about  eight  feet  from  the  sur- 
face of  the  soil. 

At  Canarsie  Landing,  which  is  on  Jamaica  Bay  between 
Coney  Island  and  Auverne,  I  did  not  find  the  "  Infusorial 
earth "  but  I  was  there  a  very  short  time.  I  did  find 
glacial  phenomena  and  indication  of  the  elevation  of  the 
coast  but  of  those  I  shall  not  speak  now  as  they  are  not 
microscopical.  But  the  finding  of  the  fossil  marine 
BacillariacesB  belonging  to  the  Neocene  period  is  a  part. 
Perhaps  they  will  be  found  inland  on  Long  Island  here- 
after. 


Radiolaria :  A  New  Species  from  Barbados. 

REV.  FRED»K.  B.  CARTER. 

MONTtx'LAIB,   N.   J. 

Amphirrhopalum  bifidum,  n.  8p. 

Both  arms  equal,  in  the  proximal  part  simple,  in  the 
distal  part  widely  forked;  distal  end  of  each  branch 
blunt  (with  terminal  spine?.)  Axis  of  the  branches 
straight. 

Dimensions, — Eadius  of  the  arms  0.18;  basal  breadth 
0.11;  breadth  of  the  bifurcation  0.14. 

Habitat. — Fossil  in  the  rocks  of  Barbadoes. 

This  genus  has  not  hitherto  been  discovered  in  Bar- 
bados, the  definition  of  which  is  as  follows: 
»  Porodiscida  with  two  chambered  arms,  opposite  in  one 
axis,  without  a  patagium;  one  arm  or  both  forked  at  the 
distal  end  (Haeck.).  The  other  known  species,  of  which 
there  are  five,  are  from  the  Pacific  and  Indian  Oceans. 

Thus  far  only  one  specimen  of  the  new  species  has 
been  observed  and  that,  as   shown  in  the  drawing,  is  im- 
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perfect,  a  branch  of  one  of  the  arms  having  been  broken 
off.  It  is  a  question  also  whether  'the  branches  are 
armed  with  terminal  spines,  for  two  of  the  branches 
lack  them,  and  while  the  third  shows  it  in  the  drawing, 
in  the  original  the  end  of  the  branch  is  covered  by  an- 
other radiolarian  form  which  makes  it  difScult  to  decide 
whether  what  is  seen  is  a  spine  on  the  end  of  the  branch 


or  a  portion  of  the  interior  skeleton  of  the  form  which 
obscures  it.  Of  all  the  species  known  this  has  the  widest 
and  by  far  the  deepest  fission  of  the  two  opposite  arms. 
The  finder  of  this  form,  who  has  thus  added  not  only  a 
new  species  to  the  genus  but  a  new  genus  to  the  list  of 
the  genera  from  Barbabos,  was  Dr.  0.  H.  Hubbard  of 
Walpole,  Mass. 


Radiolaria ;  a  new  Species  from  Barbados; 

HARRY  J.  SUTTON. 

PHIZ^ADBI^PHIA,   PA. 

Pentinastrum  irregulare^  n.  sp. 

Arms  untqual ;  two  slightly  longer  than  the  others, 
twice  as  long  as  broad,  at  their  base  two-fifths  as  broad 
as  at  their  rounded  distal  end,  which  bears  a  terminal 
spine. 

The  diameter  of  the  central  disk  is  less  than  half  the 
length  of  the  arms.     The  angles  between    the   arms    are 
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anequal  and  filled  up  by  an  incomplete  patagium,  with 
straight  or  slightly  rounded  edges,  which  extends  to  the 
middle  of  the  broadest  part  of  the  distal  ends. 


Dimensions 
nal  spine.) 

Breadth  at  their  base 
Pistal  breadth 


Radius  of  longer  arms  (without   termi- 

0.16     m.m. 
0.03 
0.06       " 


Kadius  of  central  disk  0.03       *' 

Habitat. — Fossil  in  the  rocks  of  Barbados. 

# 

Rhopalastrum{f)  anomalum,  n,  ap. 

Distance  between  paired  arms  about  nine-tenths  (9-10) 
as  large  as  their  distance  from  the  odd  arm.  All  three 
arms  wedge-shaped,  gradually  diminishing  in  breadth 
from  base  to  the  distal  part;  odd  arm  somewhat  larger 
and  broader  at  the  base  than  the  paired  arms.  In  place 
of  central  disk,  two  parallel  lobes  surmounted    by  a  sec- 
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m  m. 

(I 


ond   globular  joint   which  extends    between  the   paired 
arms  and  bears  a  bristle-shaped  spine. 

Dimensions: — 

Radius  of  the  odd  arm  0.17 

Radius  of  the  paired  arms  0.12 

Basal  breadth  of  the  paired  arras    0.06      ** 
Distal  breadth  0.03 

Habitat: — Fossil  in  the  rocks  of  Barbados. 

A  duplicate  of  this  form  has  been  found  by  Rev.  Fred. 
B.  Carter  and  as  his  form  is  identical,  it  is  hardly  proba- 
ble that   the   second  globular  joint  could  be  one   of  the 


Cyrtida  accidentally  embedded  in  the  shell.  The  pres- 
ence of  this  appendage  makes  it  doubtful  if  it  belongs  to 
the  genus  Rhopalastrum.  If  it  does  not  belong  to  this 
genus,  not  only  is  the  species  new,  but  the  genus,  is  rteto 
to  Barbados, 
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Radiolaria ;  a  new  Geuus  from  Barbados. 

HARRY  J.  SUTTON. 
PHILADELPHIA,  PA. 

Phacotriactis,  n.  gen. 

Definition, — Phacodiacida  with  double  medullary  shell, 
and  with  three  radial  spines  on  the  margin  of  the  disk, 
placed  in  the  equatorial  plain. 

Phacotriactis  triangula,  n.  sp. 

Disk  triangular  with  smooth  surface  and  smooth  margin 
about  three  times  as  broad  as  the  outer  medullary  shell. 


Pores  irregular,  circular,  22  to  24  on  the  diameter  of  the 
disk.  Three  radial  spines  of  equal  size  and  equidistant. 
Spines  conical,  slightly  furrowed  and  very  short,  being 
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prolongations  of  the  corners  of  the  shell,  which  form  an 
equilateral  triangle  with  slightly  concave  sides. 

Dimensions. — Diameter  of  disk  (uieasured  from  base  of 
spine  to  middle  of  opposite  side)  0.21 ;  of  the  outer 
medullary  shell  0.06 ;  of  the    inner  0.015  ;  pores   0.005. 

Habitat. — Fossil  in  the  rocks  of  Barbados. 


Radiolaria  from  Barbados :   a  Correction. 

RBV.  FREDERICK  B.  CARTER. 

MONTCI^AIR,   N.  J. 

In  the  description  of  a  new  species  of  Pentinastrum  in 
the  January  number  of  the  Journal  there  were  several 
typographical  errors.  The  name  of  the  species  should 
be  Pentacephalum,  notPutacephaleun,  and  U.  SP.  should 
be  n.  sp.  (new  species).  Whereas  the  patagium  is 
said  to  be  "  complete,"  it  should  read  **  incomplete." 
And  below,  "  regular  pentagium  "  should  be  "  regular 
pentagon." 

In  the  dimensions,  the  distal  breadth  should  be  0.06, 
not  0.006.  And  the  habitat  should  read,  Fossil  '^  in,"  not 
"  on,"  the  rocks  of  Barbados. 


Parrots  Convey  Pnuemonia. — Mention  has  been  made  of 
late  regarding  the  spread  in  Paris  of  a  mysterious  disease  which 
was  supposed  to  have  been  communicated  to  human  beings 
through  some  imported  parrots.  This  disease  has  lately  ap- 
peared at  Versailles,  and  at  Maisons  Lafitte  several  deaths  have 
occurred,  not  only  among  the  purchasers  of  the  contaminated 
birds,  but  among  their  neighbors  who  had  been  iu  contact  with 
them.  M.  Nocard  has  now  made  experiments  with  the  wings 
of  birds  which  died  during  the  journey  from  Buenos  Ayres  to 
Havre;  fragments  of  the  humeral  medulla  were  placed  in  a 
cultivation  medium.  The  next  day  he  detected  the  presence  of 
a  virulent  microbe.  Fowls,  mice,  guinea-pigs,  and  rabbits  in- 
oculated with  the  microbe  died  in  less  than  forty-eight  hours. 
A  parrot  was  infected  and  died  from  the  contamination  of  wings 
placed  in  his  cage, — Science  Sifiings. 
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A  New  Method  of  Making  and  Finishing  Wax-Cells. 

M.  PFLAUM, 

PITTSBURGH,  PA. 

Member  of  the  American  Microseopical  Society. 

Aftei  several  years'  testing,  the  following  described 
method  of  making  wax-cells  has  answered  every  demand, 
whether  for  fluid  or  dry  mounting. 

So  that  the  wax  better  adhere,  a  ring  of  asphalt  (in 
benzole)  cement,  wider  than  the  intended  ring,  is  first 
drawn  upon  the  slide.  It  is  best  to  have  such  ringed 
slides  in  stock  so  that  the  asphalt  has  thoroughly  set  and 
seasoned.  A  mixture  of  wax  and  paraffin,  in  equal  parts, 
is  obtained  by  melting  to  a  boil,  and  with  it,  upon  the 
turn  table,  a  cell  drawn  of  whatever  depth  required,  and 
immediately  well  covered  with  the  asphalt  cement,  with 
special  care  to  cover  the  inner  and  outer  edges  nearest 
the  glass,  so  that  the  wax  is  enclosed  on  all  sides  by  the 
cemeat.  The  paraffin  hardening  the  wax,  and  the  wax 
making  the  paraffin  less  brittle,  make  together  a  cell 
whick  will  resist  any  change  of  temperature ;  the  asphalt 
is  used  as  an  additional  precaution  in  that  direction. 

Such  cells,  of  various  depths,  should  be  kept  on  hand 
for  thorough  drying,  the  longer  the  better,  to  guard 
against  any  possible  shrinkage;  for  which,  however,  there 
is  in  this  cell  very  little  danger.  For  mounting,  whether 
dry  or  fluid,  the  crest  of  the  cell  should  be  covered 
with  a  very  thin  ring  of  the  same  mixture  of  wax  and 
paraffin,  and  the  cover-glass  firmly  pressed  down  on  it. 
Mounts  in  such  cells,  with  glycerin  as  a  medium,  have 
proved  of  easy  manipulation  and  in  every  respect  satis- 
factory. 

After  the  cover-glass  is  in  position,  the  following 
method  of  finishing  the  slide  is  recommended. 

As  the  wax-cell  has  been  enclosed  with  a  benzole 
cement,  the  cover-gli^ss  should  be  fastened  with  a  cement 


Digiti 


zed  by  Google 


64  THE  AMERICAN  MONTHLY  [Feb. 

having  a  diflFerent  solvent.  Shellac  (in  alcohol)  serves  this 
purpose  best.  This  would  finish  the  slide.  If,  however, 
it  is  desired  to  make  the  slide  still  more  permanent,  as 
an  object  of  beauty,  the  following  described  process  will 
well  repay  the  additional  labor.  After  the  shellac  has 
well  dried,  put  on  a  ring  of  zinc-white  cement  entirely 
enclosing  the  shellac,  and,  within  a  few  minutes,  before 
the  zinc  has  fully  set,  ring  it  with  any  color  of  King's 
lacquer  (I  have  tried  no  others)  in  any  manner  taste 
might  direct.  The  lacquer  unites  with  the  zinc,  and 
gives  it  the  appearance  of  porcelain.  Around  the  cover- 
glass,  and  around  the  cell  on  the  slide,  draw  a  ring  of 
bronze  paint.  This  will  hide  any  defects  in  ringing  and 
give  the  slide  a  very  handsome  appearance,  with,  after 
some  practice,  really  little  extra  work. 


EDITOSIAIi. 


A  Monument  Proposed  to  Robert  B.  Tolles. — If  we 
mistake  not,  an  eflfort  was  made  a  few  years  ago  by  Mi- 
croscopists  to  collect  some  money  for  a  monument  but  without 
much  success.  Much  more  recently  a  movement  was  started 
by  Mr.  Bohne  in  New  Orleans  but  was  shortly  transferred  to 
Boston  as  being  a  more  suitable  point  from  which  to  communi- 
cate with  those  interested.  At  the  September  meeting  of  the 
New  England  Association  of  Opticians,  a  committee  which  had 
been  previously  appointed,  reported  in  favor  of  the  project.  After 
a  discussion,  the  recommendations  of  the  committee  were 
adopted  and  in  accordance  therewith  a  permanent  committee 
consisting  of  Messrs.  A.  G.  Barber,  A.  G.  McKenzie,  B.  V.  Howe 
E.  G.  Worthley  and  W.  J.  Donovan  was  appointed  to  corres- 
pond with  Opticians,  Medical  Practitioners,  Microscopical  Soci- 
ties  and  Optical  Journals  in  the  United  States  in  the  hope  of 
receiving  subscriptions.  A  small  number  of  subscriptions  were 
taken  at  the  same  meeting. 

As  expressing  the    sense  of   the  association   it  was   voted 
"That  it  is  the  sense  of  the  New  England  Association  of  Opticians, 
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that  proper  recognition  ought  to  be  made  of  the  services  of  Rob- 
ert B.  Tolles  in  the  interest  of  optics  and  that  a  worthy  monu- 
ment be  erected  to  his  memory  by  the  Optical  Fraternity  not 
only  of  New  England  but  throughout  the  country  and  that  as 
an  association  and  as  individuals  we  pledge  our  assistance  and 
support."  It  was  hoped  that  all  opticians  would  join  in  this 
effort  to  erect  a  suitable  monument  over  the  grave  in  Mount 
Auburn  Cemetery  which  is  as  yet  unmarked  by  even  a  head- 
stone. 

Having  received  a  subscription  blank  from  the  treasurer,  Mr. 
B.  V.  Howe,  of  106  Tremont  street,  Boston,  we  opened  communi- 


cation with  him  and  in  reply  he  says:  "I  am  very  much 
pleased  to  learn  that  you  take  such  interest  in  the  matter. 
We  are  now  considering  the  advisability  of  approaching  the 
microscopista  in  a  general  way.  Mr.  Chas.  X.  Dalton  who  is 
the  successor  of  Mr.  Tolles  in  the  optical  business  has  issued 
circulars  of  appeal  to  many  of  his  acquaintance  in  the  Boston 
Microscopical  Society.'* 

Dr.  Ephraim  Cutter  of  New  York  has  also  distributed  circu- 
lars among  his  acquaintances.  He  has  offered  to  give  a  lecture 
in  the  town  where  Mr.  Tolles  was  born  in  order  to  assist  the 
project.  He  also  is  willing  to  lecture  in  Boston  and  exhibit 
the  l-75th  objective.     It  is  not  supposed  that  money  enough 
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to  build  the  monument  will  be  immediately  forthcoming.  The 
committee  think  that  their  patience  will  last  for  several  years 
if  necessary.    About  140  dollars  are  now  in  hand. 

We  shall  be  pleased -to  hear  from  the  microscopists  regarding 
the  matter  and  we  sincerely  trust  that  they  will  wish  to  partici- 
pate in  the  memorial. 

■IUB08C0PICAL  APPARATUS. 


W.  Watson  &  Sons'  New  **  Parachromatic  "  Substage 
Condenser. — This  condenser  has  a  total  aperture  of  1.0  N.  A. 
and  has  an  extremely  large  Aplanatic  Aperture,  exceeding  .90 
N.  A.  Its  power  is  2-7  in.  and  with  the  front  lens  removed 
4-10  in.  It  is  mounted  with  Iris  Diaphragm  and  Revolving 
Carrier  for  Stops  for  dark  ground  and  oblique  illumination. 
The  Iris  Diaphragm  is  divided  so  as  to  indicate  the  N.  A.  at 
which  the  condenser  is  employed.  The  diameter  of  the  back 
lens  is  5-8  in.     Price  complete  $18.75. 

Aplanatic  Magnifiers. — In  addition  to  W.  Wat-son  &  Sons' 
well  known  regular  series  they  are  making  Mr.  E.  M.  Nelson's 
new  form,  magnifying  15  diameters,  which  gives  great  working 
distance  and  large  aperture.  It  is  believed  to  be  unequalled  by 
any  similar  lens  for  working  qualities.  The  price  in  German 
Silver  mount  pocket  form  is  $3.87.  For  dissecting,  in  wooden 
box  the  price  is  $3.62. 


BIOLOGICAL  NOTES. 

Objections  to  the  Cell  Theory. — Adam  Sedgwick  some 
time  ago  published  a  paper  in  the  Quarterly  Journal  of  Microscop- 
ical Science^  in  which  he  called  attention  to  the  apparent  inade- 
quacy of  the  cell  theory,  and  recent  criticism  of  his  position  in 
the  matter  has  induced  him  to  state  it  more  fully  in  the  same 
publication.  He  holds  with  Sachs  and  others  that  the  phenom- 
enon of  cell  formation  is  not  of  primary  signifiance,  but  ^'merely 
one  of  the  numerous  expressions  of  the  formative  forces  which 
reside  in  all  matter."  The  cell  theory  asserts  that  the  Metazoa 
are  aggregations  or  colonies  of  individuals  called  cells,  and  de- 
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rived  from  a  single  primitive  individaal — the  ovum — by  suc- 
cessive cell  divisions  ;  that  the  meaning  of  this  mode  of  origin 
is  given  by  the  evolution  theory  and  that  the  development  of 
the  higher  animals  is  a  recapitulation  of  the  development  of  the 
race.  Mr.  Sedgwick's  work,  however,  has  led  him  to  doubt  the 
validity  of  this  view  of  the  Metazoon  body,  and  he  is  inclined 
to  attribute  a  number  of  errors  in  descriptions  of  embryonic 
processes  to  the  dominating  influence  of  the  cell  theory  in  its 
modern  form.  A  theory  which  leads  to  obvious  errors  must, 
he  thinks,  be  wrong,  but  he  has  not  yet  arrived  at  conclusions 
which  enable  him  to  formulate  any  satisfactory  alternative 
hypothesis  with  regard  to  the  meaning  of  the  predominance  of 
the  structure  called  cellular. 

In  reference  to  this  matter  it  is  pointed  out  in  Natural  Science 
that,  in  the  older  botanical  text  books,  the  plant  unit  is  the 
**cell" — a  cellulose  chamber  inclosing  protoplasm  and  cell  sap — 
an  aggr^ation  of  such  cells  forming  a  tissue.  According  to 
modem  ideas,  however,  the  unit  is  a  mass  of  protoplasm  in 
which  is  embedded  a  nucleus.  This  unit  or  '^energid"  is  the 
starting  point  of  every  plant.  It  may  grow  and  divide  repeat- 
edly without  the  separation  of  the  resulting  daughter  units  by 
partition  walls,  a  large  number  of  nuclei  being  embedded  in  a 
general  mass  of  protoplasm  contained  within  a  common  mem- 
brane, as  in  Vaucheria  and  Mucor,  In  CladopJiora,  again,  incom- 
plete septation  ie  illustrated,  and  where  the  completely  septate 
form  prevails,  the  protoplasmic  units,  though  separated,  are  pro- 
bably not  isolated  by  the  cell  walls.  The  cell  has  come  to  be 
regarded,  then,  as  a  mere  inclosure  of  the  protoplasm,  necessi- 
tated by  increase  in  size,  differentiation  and  need  for  support. 
Modem  attention  is  being  more  and  more  concentrated  upon 
the  necleus.  Thus,  whereas  Weismann  orginally  spoke  of  '*germ 
cells,"  he  now  speaks  of  "germ  plasma,"  meaning  by  that  nuc- 
lear matter ;  and  the  continuation  of  the  germ  plasm  means  for 
him  the  continuity  of  nuclear  matter,  rather  than  the  existence 
of  a  chain  of  cell  division,  of  which  the  successive  generations 
are  pendants.  Indeed,  recent  work  generally  seems  to  support 
Mr.  Sedgwick  "in  attaching  little  importance  to  the  frequent 
division  of  protoplasm  into  areas  round  nuclei,  but  increasing 
importance  to  the  presence  in  so-called  multi-cellular  organisms 
ol   localized  foci  which  multiply  by  division." — Am.  Druggist. 


Digitized 


byGoogk 


68  THE  AMERICAN  MONTHLY  [Feb. 

The  Microscopic  Examination  of  Opium. — Dr.  Mjoen 
(^Ann.  de  Pharm.  and  B.  and  C.  D.)  has  examined  60  samples 
of  opium  from  the  collections  in  the  Pharmaceutical  Institutes 
at  Berne  and  Vienna.  From  a  consideration  of  his  results,  he 
states  that  the  microscope  gives  the  means  of  determining 
the  origin  of  the  opium  as  far  as  Asia  Minor,  Persia  or  India  are 
concerned.  He  gives  the  following  characteristics  of  the  various 

groups : 

1.  Containing   oellnlar   debris      f  Smyrna. 

of  the  epidermis  of  the  peri-  J  Constantinople. 

carp  •£  the  fimit ^ 1  Salonica. 

No  starch  present l^Cleremont. 

2.  Complete   absence   of    anch     C 

epidermal  debris •!  Persia. 

Mnch  starch  present  ( 

•    Absence  of  the  epidermal  /  pJtoa* 

„^t5"«" •; \  Benares 

No  starch  present [^i^y,. 

Dietrich    has  examined  43  samples  from    the  Institute    at 

Vienna,  with  the  following  results : 

1 9.0  ...13.0 per  cent  morphine. 

2 4.0  ..    6.0  percent  morphine. 

3 0.45... 14.4  per  cent  morphine. 


rt 


BACTESIOLOGT. 


Ripening  of  Cheese. — Winkler  has  made  some  very  care- 
ful studies  of  Duclaux's  species  of  TyroOirix,  He  concludes  that 
it  is  probable  that  peptonizing  bacteria  are  the  fchief  factors  in 
the  ripening  of  cheese,  but  in  hard  cheese  lactic  acid  species  are 
always  more  abundant.  A  probable  explanation  of  this  is  that 
possibly  peptonizing  bacteria  in  cheese  are  changed  from  pep- 
tonizing to  lactic  acid,  e.  g.,  they  have  the  power  of  developing 
lactic  acid  in  a  stronger  degree.  Some  of  the  species  of  Tyro- 
thrix  (T.  tenuis)  reeemble  potato  bacillus.  All  are  more  or  less 
peptonizing  in  milk.  Butyric  acid  is  only  produced  by  a  few. 
Milk  sugar  favors  growth  in  most,  but  it  appears  to  retard  pep- 
tonizing. Duclaux's  specie  of  Tyrothrix  are  bacilli,  often 
attaining  considerable  length,  produce  spores  very  readily  and 
these  can  only  be  destroyed  by  heating  for  a  short  time  between 
100-150*^  C.  The  paper  is  accompanied  bv  two  fine  plates. 
(Centralblatt  f.  Bakt.  u.  Parasiten  Runde,  2weite  Abth.  I.  618, 
657). 
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Growth  of  Bacteria  at  Low  Temperature. — It  is  a  well 
known  fact  that  many  bacteria  will  retain  their  vitality  at  com- 
paratively low  temperatures.  Havemann  however  finds  that  a 
number. of  micro-organisms  are  capable  of  growing  at  7®  C. 
Complete  cessation  of  growth  at  this  temperature  occurs  in 
Typhoid  fever  bacillus,  Streptococcus  Erydpelatis,  and  Spirillum 
cholera  Aaiaticae.  A  number  of  organisms  in  the  soil  are  capa- 
ble of  growing  at  0°  C  (Centralblatt  f.  Bakt.  u.  Parasiten  Runde, 
XVIII,  497.) 

Antitoxin  Treatment. — Experiments  with  diptheria  anti- 
toxins in  both  Europe  and  America  continue  to  show  favorable 
results.  Dr.  Paquin  has  announced  favorable  results  in  treat- 
ing tuberculosis  with  antitoxin.  Mr.  Roger  (Centralblatt  f. 
Bakt  u.  Parasiten  Runde,  XVIII,  637)  has  obtained  most  satis- 
factory results  in  treating  patients  suflTering  with  puerperal 
fever  and  erysipelas  by  using  streptococcus  serum.  Decided 
improvements  occurred  in  patients  a  few  hours  after  injection. 
Klemperer  and  Levy  express  themselves  highly  satisfied  in  the 
treatment  of  typhoid  fever  with  a  serum  obtained  from  a  dog, 
this  animal  showing  a  krge  amount  of  natural  immunity. 
The  dog  received  large  amount  of  virulent  culture  and  thus  in- 
creased the  potency  of  the  serum.  Experiments  with  guinea 
pigs  and  mice  indicated  favorable  results.  In  doses  of  5  ccm. 
one  author's  showed  no  indications  of  poisoning.  Five  cases  of 
typhoid  fever  were  treated,  the  patients  receiving  60  ccm.  in- 
jected subcutaneously.  All  followed  a  mild  course  and  re- 
covered. Treatment  was  made  during  the  first  week  of  the 
disease.  (Centralblatt  f.  Bakt.  u.  Parasiten  Runde,  XVIII,  p^ 
148.) 

VEDICAL  nCBOSGOPT. 

The  Microscopic  Diagnosis  of  Diphtheria  by  a  New 
Staining-Method. — Dr.  H.  C.  Crouch  of  Denver,  Colo.,  says 
that  diphtheria  bacilli,  as  seen  in  preparations  from  cultures, 
vary  in  size,  the  larger  ones  particularly  presenting  character- 
istic features  in  the  way  of  club-shaped  ends  and  irregular  stain- 
ing, but  all  forms  showing  a  tendency  to  the  alteration  of  deeply 
and  lightly  stained  portions.    In  addition  to  this,  and  distinct 
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from  it,  are  certain  round  or  oval  bodies  which  may  be  made 
apparent  by  certain  methods,  the  existence  of  which  was 
brought  to  our  attention  by  Babes,  Neisser  and  Ernst    The 

.method  pursued  by  the  last  was  to  stain  strongly  with  hot  methy- 
lene blue,  and  follow  with  bismarck-brown.  These  bodies  would 
be  blue,  the  rest  of  the  bacillus  being  brown.  Dr.  Crouch  had 
been  investigating  the  feasibility  of  employing  this  peculiarity 
of  the  diphtheria-bacillus  to  differentiate  it  from  otber  bacilli 
found  in  the  mouth,  and  with  a  degree  of  success  beyond  expec- 
tation. He  had  found,  likewise,  simpler  methods  of  staining 
and  peculiarities  that  he  believed  to  have  escaped  attention 
hitherto. 

If  a  fresh  serum-culture  is  stained  momentarily  with  a  one  per 
cent  solution  of  methyl-green,  it  is  often  possible  to  bring  out 
these  bodies  without  further  treatment.  Treated  thus  they  pre- 
sent the  appearance  of  reddish  granules  in  a  faintly  green  bacil- 
lus, usually  one  at  each  end.  By  staining  with  methyl-green 
more  strongly  and  following  with  methylene-blue,  bacillus  with 
i^d  dots  resembling  spores  will  be  seen.  These  bodies  have  ap- 
parently a  peculiar  aflSnity  for  methyl-green,  with  which  they 
enter  into  a  chemical  combination,  resulting  in  change  of 
color  from  green  to  red.  Dr.  Crouch  had  consequently  em- 
ployed methyl-green  for  their  detection.  By  adding  other 
colors  the  penetration  of  the  methyl-green  may  be  increased, 
and  a  double  stain  obtained  immediately.  Dahlia  had  been 
found  most  useful,  employed  in  the  following  proportions : 
One  part  of  one  per  cent  dahlia  in  water,  five  parts  one  per  cent 
methyl-green,  and  four  parts  water.    If  either  color  predomin- 

'ates  in  the  stain  too  decidedly  the  other  color  is  cautiously 
added  until  the  desired  result,  as  tested  on  the  bacilli  from  a 
culture,  is  obtained. 

The  stain  works  instantaneously,  and  if  too  deep  the  effect  is 
not  obtained.  In  such  a  case  the  cover-glass  may  be  treated 
quickly  with  bismarck-brown,  which  replaces  the  dahlia  in  the 
body  of  the  bacillus,  leaving  the  bodies  described  standing  out 

'in contrast.  Dr.  Crouch  had  v tested  this  method  in  a  large 
number  of  cases  during  the  last  six  or  eight  months,  and  had 
never  failed  to  find  the  result  of  the  culture  positive  when  he 
found  these  forms  present  in  the  cover-glass  examination.  In 
one  case  in  which  he  had  diagnosticated  diphtheria  the  first  cul- 
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ture  was  unsuccessful,  but  the  second  culture  confirmed  the  diag- 
nosis, which  fact  seemed  to  indicate  that  the  direct  examination 
should  always  have  its  place  in  addition  to  the  culture. 

These  bodies  are  not  considered  to  have  any  connection  with 
spores,  in  spite  of  their  superficial  resemblance.  They  are 
found  in  the  j^reatest  numbers  in  young,  freshly  growing  cultures 
and  are  much  less  abundant  in  older  cultures.  They  may  be 
readily  detected  in  cultures  only  a  few  hours  old,  and  thus  made 
use  of  to  confirm  a  diagnosis  earlier  than  the  full  development  of 
the  culture.  That  they  are  not  degenerative  forms  is  evident 
from  the  same  considerations.  Dr.  Crouch  inclines  to  attribute 
a  nuclear  nature  to  them,  and  proposes  the  name  nucleoid 
bodies.  They  are  evidently  connected  with  the  active  growth 
and  are  absent  in  the  resting-forms,  suggesting  thus  the  resem- 
blance with  indirect  cell-division.  Being  particularly  abundant 
during  the  earlier  and  more  rapid  growth,  they  are  readily 
found  in  the  earlier  stages  of  the  disease,  and  from  the  ease 
with  which  they  may  be  brought  out,  they  acquire  a  very  great 
practical  importance  in  the  microscopic  diagnosis  of  diph- 
theria.— American  Druggist, 


nCBOSCOPIGAL  S0GIETiE8* 


Queckett  Microscopical  Club. — The  328th  ordinary  meet- 
ing of  this  club  was  held  on  Friday,  Jan.  17th,  at  20  Hanover- 
square,  W.,  Mr.  E.  M.  Nelson,  F.  R.  M.  S.,  president,  in  the 
chair.  The  minutes  of  the  preceding  meeting  were  read  and 
confirmed,  and  other  formal  business  gone  through.  The  Sec- 
retary gave  notice  of  a  proposed  revision  of  Rule  7,  which 
would  be  submitted  at  the  next  annual  general  meeting.  The 
list  of  nominations  for  president  and  officers  for  the  ensuing 
year,  as  made  by  the  committee,  was  read  as  follow: — President, 
Mr.  J.  G.  Waller,  F.  S.  A. ;  vice-presidents,  Mr.  Nelson,  F.  R. 
M.  8.,  Dr.  Dallinger,  F.  R.  S.,  Mr.  Michael,  Pres.  R.  M.  S.,  Mr. 
E.  T.  Newton,  F.  R.  S.  The  other  oflBcers  as  before,  and  as 
auditors  of  accounts,  Messrs.  W.  I.  Chapman  and  J.  Mason 
Allen.  To  fill  four  vacancies  on  the  committee,  Messrs.  Hem- 
bry,  Ingpen,  Western,  and  Scourfield  were  nominated  by  the 
members. 
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Mr.  T.  Charters  White  gave  an  exhibition  with  the  lantern  of 
a  large  number  of  photographic  slides,  taken  by  himself,  and 
including  a  wide  ranace  of  subjects.  At  its  conclusion,  a  very 
cordial  vote  of  thanks  was  passed  to  Mr.  White  for  his  display. 

The  usual  announcements  were  then  made,  and  the  proceed- 
ings terminated.  The  annual  meeting  for  the  elections,  presi- 
dent's address,  and  other  business  will  be  held  on  Friday,  Feb. 
21st.  

LETTERS  TO  THE  EDITOR. 


The  Robert  B.  ToUes  Monument.— The  New  England 
Association  of  Opticians  has  appointed  a  committee  with  the 
view  to  having  a  petrous  memorial  erected  to  Robert  B.  Tolles. 
He  lies  buired  at  Mount  Auburn,  Cambridge,  Mass.,  monument- 
less.  The  committee  thinks  that  $500.00  will  suffice.  $150.00 
have  been  subscribed.  Small  donations  of  $1.00  are  acceptable. 

In  their  opinion,  a  man  who  so  honored  as  optician,  his  pro. 
fession,  his  birth  place,  his  country  and  his  age,  deserves  a  re- 
membrancer which  shall  serve  as  a  stimulus  to  those  who  come 
after  him,  to  go  and  do  likewise.  It  is  desired  to  respectfully 
call  the  attention  of  microscopists  in  their  associated  and  indi- 
vidual capacities  to  co-operate  in  this  worthy  work.  If  thought 
advisable  microscopical  soirees  might  be  held  to  collect  funds 
for  the  Tolles  monument.  Knowledge  which  can  be  acquired 
in  no  other  way  can  be  imparted  and  made  to  yield  an  equiv- 
alent for  this  purpose. 

Increased  interest  can  be  excited  in  the  instruments  of  pre- 
cision which  are  the  delightful  and  inspiring  means  whereby 
human  beings  become  jnore*  intimately  acquainted  with  the 
surprisingly  beautiful  environments  which  the  creator  has 
placed  around  them.  These  efforts  may  do  something  to 
hasten  the  time  when  microscopes  shall  become  as  common 
as  pianos  and  organs.  The  microscope  is  as  much  an  instru- 
ment of  eye  music  as  pianos  are  of  ear  music.  Such  a  Soiree 
is  now  comtemplated  to  be  held  in  Boston. 

I  write  by  request  of  the  Committee,  whose  treasurer  is  Mr. 
B.  V.  Howe,  106  Tremont  street,  Boston.  Ephraim  Cutter. 

120  Broadway,  New  York,  Feb.  24th,  1896. 
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W.  WATSON  &  SONS' 


HEW  6SAHD  MODE  ¥iH  HEDRGK  MICROSCOPE 


FOR  HIQH  POWKR  WORK  AND  PHOTO  MIOROQRAPHV. 


Similar  in  all  respetU  to  our  well-known  Van 
Heurck  Microscope,  but  with  the  follow iag 
additional  conveniences:— 


Thb  Stags  can  be  completely 
rotated  in  any  position. 

MeCHAKICAl*    MOV£»fiNT3     of 

Stage  CO u trolled  by  two  sta- 
tionary milled-headSi  work- 
ing on  one  centre. 

The  OpTicai,  CenTrb,  when 
the  instrument  is  set  horizoa- 
tally,  is  tea  inches  high. 

Thb  Tripod  Foot,  which  is 
cork  shod,  has  a  ^read  of 
tea  inches. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 

FOB  SALE.~Fint  class  Botanical  moants,  25  centa.  Send  for  list ;  also 
will  exchange.  I.  PERCY  BLA.CKMAN,  Sandy  Hook,  Ckmn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best 
Also  1-12  Powell  &  Leland  apochromatic  ol^ective,  1.40  N.  A,  new. 

0.  E.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  111. 

READ  the  nice  stories  in  Lippinoott's  Monthly  Blagazine.  Yon  can  save 
50  cents,  (club  ratA)  by  subscribing  for  Lippincott  throngh  as. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE.— Nicely  moanted  slides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Pauiucket,  R.  L 

FOR  SALE— Prltchard's  Infhsoria  (latest  edition,  colored  plates) and 
Smith's  British  Diatomacese  (2  vols.,  nocnt).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  osiog  them. 
Price  160.  No  Sig. ,  Care  C.  W .  SMILEY. 

FOR  EXCHANGE.— The  Mosenm  of  Hamline  University  desires  to  ex- 
change Atlantic  Shellfi,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  firom 
Sonthwestern  United  Statea     Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul,  Minnesota. 

ARRANGED  DIATOMS.  I  famish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  |5.00  each.  Yonr  name  can  he  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bonqnets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.     Refer  to  the  Editor  of  this  JoumaL 

M.  H.  DALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnut  Case  to  hold  200objects,  containing 65,  3x1  mounted 
slides,  $10.  BnlPs-eye  conden.<ter  on  brass  stand  2}  inch  diameter  $3.50  ;  40 
inch  metal  micro-cano^era  bed,  brass  feet  f7  50.  Zeiss  Hygheman  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON.  3820  Ellis  Avenue,  Chicago,  lU. 

Micrcsccpical  Specialties. 

KING'S   CEMENTS   ^*^^*'"*"^"'"^*»heywiU.«.tidnit. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  fall  list  of  specialtiet. 

J.    D.    KING,    Cottage    City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  EdiU&n ;  Revised  and  Qreatly  Enlarged. 

DESIGNED  to  snit  the  requirements  of  high  school  or  college,  or  to  gaide 
any  who  may  desire  to  pnisae  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  stndy  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  synoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  classes  and  orders, 
thus  making  the  book  a  compend  of  Elementaiy  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  fhmished  on 
application  to  author. 

HRNRY  ly.  OSBORN, 

Hamline  University^  St,  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the    Pacific  Coast, 

Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  I4.00  per  doz. 

O.  C.  HASTINGS, 
No.  9  Charles  St.,  Victoria,  British  Columhia. 

"MICROSCOPICAL  PRAXIS." 
By  DFo  Alfred  C.  Stokes. 

Plain  language.    Illustrated.    260  pp.    Neat  binding.    Price  |i  .50. 

MICROSCOPY  FOR  AMATEURS, 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAL  OF  MARIl^  ZOOLOGY  AND  MICROSCOPY 
Issued  From 

THE  JERSEY   BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 

MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — ^The  Microscope  and  Instructions  for  its  use. 
PART  II. — Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LABGE  OCTAVO,  104  PAGES,  30  FIGURES ;  PRICE  $1.25,  POSTPAID. 
Address,  Mioboscopical  Publishing  Compai^y, 

Washington,  D.  C. 
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GAEL  EEICHERT 
MICROSCOPES. 

SOLE  A&ENTS  FOR  Wm  STATES. 

RICHARDS  &  CO.,  I^TD., 

NEW  YOBK,  OHIOAQO, 

41  Barclay  Street.      108  Lake  Street. 


Ephkaim  Cutteb,  M.  D.  Johk  A.  Curnni,  M.  D. 

HEARTREST  SANATORY 

Mott  Avenue  &  i66th  street,  New  York. 

Icroscopic  FreparatiOQs  Dlnstratii  tie  liniite  Strnctiire 
of  YeptaUe  Lile. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  Walter  Whitb,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well -cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  Uiat  line. 

PRICEIS. 

Catalogue  of  172  objects,  -  -  -  |o.o2 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

GHAS.  W.  SMILEY,  WMhinfirton,  J>.  G. 

FOR  SALE.— A  set  ot  slides  iilastrating  the  Woody  Planta  of  Illinois, 
95  Qenera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  IlL 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  containing 
65  slides  for  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicigo. 
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THEFISK 

TRAGHRRS'  AGRNGIRS, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

Erutrrr  0.  Fiw,  ...  4  AahtmrUm  Place,  Botton,  Mmb. 

Managrers. 

W.  B.  HnuoK,  4  Afhtrarton  Place,  Boeton,  W.  D.  Kbbb,  70  fifth  ATenae,  New  York, 

Mn.  8.  B.  TmrufOND,  1242   Twelfth  St^  P.Y.HuTseooN.TOrifth  ATeDQe,NewToik. 

WMhincton,  D.  0.  N.  T. 

A.  Q.  VnsBB,  4  Adiborton  Place,  BoetoD,  W.  0.  Pbatt,  70  Fifth  ATenne,  New  Toife, 

N.  T.  .  -, 


MAbtBa  Hoao,  4  AahhartOD  Place,  Boiton,  L.  B.  HALfBT.SM  Wabaah  Arenae,  Chicaco, 

Maw.  nu  •      — •  . 

Bblkv  O.  Xaobb,  4  AahburtoD  Place,  Boe-  J.  D.  Bnolb,  Gentnry  Ballding,  Minneapo- 

toB,  i^Mm,  oils,  Mian. 

W.   O.    McTaooabt,   26   King  81,  Weft  Mbb.  B.  Dowuno   Xmolb,  OMitorj  Bldg^ 

Toronto,  fVifiaila  MiDMapolis,  Mion. 

H.  S.  Gbockbb,70  Fifth  ATenae, New  York,  a  0.  Botntoh,  laOU  80.  Spring  St.,  Loa. 

N.  T.  Angelee,  Oal. 

SendtoanyoftheaboTeagendee  for  100>page  Agency  Manual.  Oorretpondenoe  with  em- 
ptqyen  ia  InTited.    Beglitntion  formi  lent  to  teaohere  on  ai»plicaUon. 


ZEISS  MICROSCOPES. 

Tbe  Carl  Zeiss  Optical  Works  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
description  of^^unJbS^tnew  accessories  and  apparatus  which  I  am 
enabled  to  import'  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH,  Sr.»  Assent, 

74  Murray  St.,   New  York,  N.  Y. 


9 
OPTICIAN. 

209  South  Uth  Street,    Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STTTDENTS'  MICROSCOFES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,   A  SPECIALTY. 


ILLUSTKATBD  CATALOOUB  ON  APPLICATION. 
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To  Ji  flm  Anin  Umoiiciil  Sodetr. 

TTTTTTTTTTTTTTTTTtTTtTITTfttlTTrTtTfTTTTTIfTfTTtTttTTTTTT»fT»HTfTHfTI»Ht>»>>TTfTTTTTt>>Ty 

Admittance  Fee  $3.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  may 
forward  to  Chas.  W.  Smiley y  94^  Mass. 
Avenue,  Washinfftony  D.  C.y  a  self-ad^ 
dressed  envelope y  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  From  the  blank y  the 
recipient  fvill  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smiley y  trusting  to  him  to  se- 
cure the  needed  endorsements  and  recom- 
mendations. Mr.  Smiley  evilly  in  nineteen- 
tTventieths  of  cases y  be  able  to  endorse  per- 
sonally the  applicant.  Me  reserves  his  right 
to  decline  to  endorse  those  Tvhom  he  believes 
to  be  quarrelsome y  factious y  grossly  neg- 
lectful in  paying  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  membership 
privileges.  In  every  casCy  Tvhether  endorsed 
or  noty  the  application  9vill  go  forward  to 
the  Secretary  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 
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OR 

IHontl^Iy  3ournaI  of  (Beology: 

WITH  WHICH  IS  INCORPORATED 

•*THE    OEOIvOOIST.' 

EDITED  BY 

HENRY  WOODWARD,  LUD.,  F.  R.  S.,  PresG.  S.,  F.  Z.  S.,  F.  R.  M.  S. 

OF  THE  BRITISH  MUSEUM  OF  NATURAI,  HISTORY  ; 

ASSISTED  BY 

ROBERT  ETHERIDGE,  F.  R.  S.  L.  &  E.,  F.  G.  S.,  F.  C.  S  ,  &c. 

WILFRID  H.  HUDLESTON,  M.  A.,  F.  R.  S.,  F.  G.  S  ,  F.  L.  S-,  F.  C.  S 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c. 

AND 

HORACE  BOUNGBOKE  WOODWARD,  F.  G.  S. 


The  NEW  SEMES.    Decade  IV.    Vol.  II.No.  1-4. 
Jan.-    April,  1896,  NOW  READY. 

PUBLISHED   BY 

MESSRS.    DULAU    &   CO., 

37  SOHO  SaUARE,  LONDON,  W. 

It  is  eara^tly  reqaested  that  Sabscriptions  may  be  sent  to  Dulau  A(f  d 
Co.  in  ad  ranee.  Sabecribers  oilSa.  for  the  year  will  receive  the  Maoazinb, 
Poat-firee,  direct  on  the  1st  of  each  Month.     Single  copies  Ij.  dd.  each. 


All  Oommumcationsfor  this  Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  In  future  be  addressed  to  the  Editor,  care  of 

MESSES.  DULAU  &  CO.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 


-  IN  - 


MICROSCOPY. 


9" 


UBING  tlw  iMt  few  months 
I  hftre  been  buj  prepMinff 
many  mie  and  norel  otijecta 
for  Microsoopicftl  porpoe^e,  and 
bare  arranged  them  aa  under  In 
niuatrated  Series. 

The  flrat  of  th^e  !■  the  Ml- 
oroaooploal  Stttdlet  In  Mia- 
rlne  Zoolog^r. 

The  second  Series  (ria.:  that 
for  1896)  consists  of  14  splendid 
prepamtlons,  air  of  the  highest 
possible  excflJ)«>uoe  and  fcuaranteed 
permanent.  The  14  slides  appear 
in  qnarterly  installments,  and  are 
accompanied  br  orer  100  PMTS* 
of  descrlptlTe  letterpreM, 
dealing  in  pleasant  but  exact  man- 
ner with  the  anatomy,  life-history 
and  babits  of  the  respectlre  sub- 
jects, while  IS  fUl-pm«e  plfttee 
of  photo-enirniTincSt  orawn 


from  life*  make  plain  all  details. 
InduaiTe  SabaoriptloD»  96,25,  post-free.    Full  prospectus  on  application. 
The  following  are  among  the  Slides  included  in  this  Series  : 


L  Colony  of  the  lorely  BadioUurian  8phmr9- 

soma,  showing  parasitic  algn.  40o 

%.  The  lorely  Zoophyte  Obdia,  polyps  fully 

expanded.  86c 

a.  Stalked  stage   of   the  larra    of   Bosy 

Feather  Star  (aaiedoa)  40c 

i.  An  entire  Sea* Butterfly  (Pteropod),  40c 

6.  Lorely  expanded  Zoopbyte  i^yneoryiM.     40c 

The  prices  against  each  are  those  at  which  the  preparations  are  sold  separately,  show- 
ing what  a  cheap  lot  I  ofTer  in  series  at  t8.26,  poet  free.  A  few  sets  of  Series  1  still  available, 
S*.26,  post  free.    Sample  Slide,  60o.,  post  free. 

Prof.  J.  B.  Ainsworth  Daris,  UniTersity  College,  Abeiystwith,  writes:  *" Allow  me  to 
congratulate  you  on  the  rery  useful  work  you  are  doing  by  the  publication  of  Journal,  with 
accompanying  slides,  which  are  most  admirablk. 


6.  LoTely  Expanded  Zoophyte  SerttJoHa    60c 

7.  Opossnm-shrimp  Jfytif,  showing  audi- 

tory organ  in  tail  38c 

8.  The  splendid  rare  organ-pipe  Polysoon, 

Liehenopora  40c 

9.  Entire  larral  Plaice,  eye  Just  turning 

from  blind  side  and  6  other  equally 
fine  slides.  60c 


Botany. 


Superb  microscopical  preparations  of  Brazilian  I<lanas  — T  have 
been  unfortunate  in  obtaining  a  onantity  uf  tb«ee  superb  stems — the 
most  lorely  in  the  whole  plant  kingdom — and  hare  arrsni(ed  them 


Intwosetsof6eaoh,atthe'priceof$1.36  per  set,  or  f*2  25  for  th*< 

two.    The  most  exquisitely  charming  ■    ' 

imagined  for  exhibition  at  popular  g^Uierings.    As  the  quantity  is 


per  I 

lidest 


Tery  limited.  I  am  unable  to  sell  single  slides. 

MIoroseopical  Studies  in  Botany.— In  answer  to  many  requests,  I  hare  ar- 
ransed  20  magnificent  preparations  in  a  series  on  similar  lines  to  that  in  marine  suology  de- 
scribed above. 

The  first  series  Is  now  begun  and  comprues  20  highest-class  slides  (such  as  sell  singly 
at  26c  to  36c  each),  illustrated  by  descriptive  letterpress  and  20  specially  beautiful  photo  micro- 
graphs of  the  sections. 

Subscriptions,  86.25  only,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  Illus- 
trations alone. 

Prof.  J.  W.  Carr,  University  College,  Nottingham,  writes:  "Tour  Botanical  Slides 
are  the  most  beautiful  I  have  ever  seen.  The  following  are  among  the  slides  already  Lasned  In 
above  lines : 


6.  Tr.  see.  fhiit  of  Date  (splendid) 
6     **    **    Hoy/er  of  E$ehtckoUMia 

7.  Long*l.  sec.  double  flower  of  Peony 

8.  Leaf-fall  of  Sycamore 


S6c 

90c 
86c 
25c 


1.  Tr.  sec.  fiower-bud  of  Lily  25c 

2.  **    '*  do       of  Dandelion  30e 

3.  Longl  see.    do       of       dg  26c 

4.  do  fhiit    ofFig  30c 
I  sTuarantee  the  perfection  of  all  my  mounts  and  will  be  pleased  to  send 

selections  on  approval  to  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from  I1.30  per  dozen. 

Cost  of  Maillne.  i  slide,  10  cents  ;  2  slides,  is  cents ;  3  slides,  30  cents  and 
so  on.    Larze  parcels  by  express  at  very  cheap  rates. 

Speclalltv.  Marine  Zoology  (especially  in  expanded  Zoophytes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Terms.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  S.  paper  cnrrency,  the 
former  preferred.  If  wished,  Mr.  C.  W.  Smiley,  Washington.  D.  C  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smilev  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  8.  Microscop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 


I 


Biological  Station,  Jersey,  England. 


Spscialist  in  Microsoopical  Mountinc. 
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Microscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope^  these  objects  may  be 
examined  without  removal  before  mounting.  They  are  prepared  with 
the  utmost  care  by  Walter  White,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  C.  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  ever  seen  in  that  line. 

PRICES, 

Catalogue  of  172  objects, $0.02 

Single  specimens,  -        - .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMILET,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  offered  at  the  moderate  price  of  $5.50  per  ream.    We 
also  furnish — 

No.  1.  Genus  cover,  16Jx24  inches,  at  S  4.00  per  100 

2.  "                **          "  2.50 

3.  "  "  "  1.50  *' 
Dryers,  12x18  "  2.00  '' 
Species  sheets,          161x23}     "  .50  " 

Orders  will  receive  prompt  attention.    Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C. 


BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  h&ve  writ- 
ten for  back  numbers  of  THE  MICROSCOPE  which  are  ex- 
kiEttrted.  For  any  five  of  the  following,  we  will  give  a  year's 
lote^piion  : 

iMOt  JmML  Aug.,  Oct  1882,  Apr.,  Dec.  1883,  Apr.,  Jnne,  Ang.  1884,  Mar., 
A^8tffl«.,KoT.    18^,  Mar.,   May.     1886,   Jan.,  May,  June,   Aug.,  Sept     1897, 


^    lS88^J'el>.,  Apr.,  May,  Dec. '  1889,  Jan.     1890,  Jan.,  Feb.  Jane.    1891,  Jan.^ 


iyi^,£toT.    1882,  Feb. 
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T"o  sgirntist:^! 

^    For  the  past  two  years  we 
gmade  unusual  eflPorts  in  elevaj 
%the  standard  of  workmanshi] 
<^our  microscopes.     Improvemj 
[have  been  made  in  construct 


I  we  have  introduced  ingenious 
j systematic  methods  of  wor] 
.by  w^hich  we  obtain  accuracy 
) delicacy  of  movements  w^hich 
(Unapproached,  higher  optical 
I  suits    have     been    attained, 

^wdthal  prices  have  been  redi 

j^  throughout. 


SEND  FOR  COMPLETE  CATALOGUE-i 

BAU8CH  &  LOM^ 

Optical  Co., 


Rochester,  N.  Y.  # 


New  Yor] 
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CONTAINING 


[TRIBUTIONS  TO  BIOLOGY. 


Chas.  W.  Smiley,  Publisher,  Washington,  0.  C. 
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Symbiosis:  or,  Partnerships  in  Plant- Life. 

BY  PROFESSOR  WEISS. 

WITH  FBONTISPIECB. 

From  ProceediDgB  Manchester  Microeoopical  Society. 
So  much  has  been  said  and  written  about  the  keen  com- 
petition of  plants  and  animals  in  the  great  struggle  for 
existence  that  we  are  apt  to  picture  the  organic  world  as 
a  huge  battlefield  in  which  each  individual  is  waging 
war  against  the  rest  of  the  organic  world.  There  is  no 
doubt  some  truth  in  such  a  view  as  this,  still  it  repre- 
sents anything  but  the  whole  truth.  The  struggle  for 
existence,  we  are  told,  grows  more  and  more  pronounced 
the  closer  allied  the  organisms  are.  In  animals  of  the 
same  species  therefore,  competition  should  be  most  pro- 
nounced; yet  that  is  not  always  the  case,  for  we  find  that 
many  species  are  of  gregarious  habit,  a  habit  which 
would   be  detrimental    where  struggle  for  existence  is 
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very  keen.  We  know  of  instances  in  almost  every  group 
of  animals,  where  some  dominating  instinct  will  keep 
animals  together  in  thousands  and  even  millions,  although 
separately  they  would  have  much  more  chance  of  ob- 
taining their  proper  food  supply.  I  need  only  remind 
you  for  a  moment  of  the  flights  of  locusts,  the  shoals  of 
herrings  and  mackerels,  and  the  armies  of  lemmings 
travelling  enormous  distances  in  search  of  food. 

Again,  in  others  the  instinct  of  preservation  of  the  spe- 
cies seems  to  be  stronger  than  the  instinct  of  self-preser- 
vation, and  we  find  communities  organized,  chiefly  among 
the  insects;  here  the  life  of  the  individual  is  sunk  in 
favor  of  the  life  of  the  community,  and,  as  in  the  case 
of  the  bees,  the  workers  will  toil  and  die  in  the  service 
of  their  queen.  But  indeed  in  all  gregarious  animals  the 
instinct  of  mutual  aid  is  often  developed  out  of  the 
instinct  of  self-preservation,  for  they  have  learnt  that 
united  they  stand  while  divided  they  fall,  and  so  danger 
is  often  averted  by  a  combined  assault  on  the  enemy. 

Such  instincts,  however,  we  cannot  look  for  in  the  un- 
reasoning vegetable  kingdom,  or  even  in  the  lower  clas- 
ses of  the  animals  in  which  no  central  nervous  system 
has  as  yet  been  evolved,  and  still  some  most  remarkable 
instances  of  collective  life  are  found  in  some  of  these 
groups.  What  for  instance  are  we  to  think  of  the  ap- 
parent unity  of  impulse  and  life  of  such  a  compound 
Ascidian  as  Pyrosoma,  or  of  a  polyzoon  like  Cristatella, 
and  finally  how  are  we  to  look  upon  a  compound  hydro- 
zoon  like  Physophora,  in  which  each  individual  or  person 
has  a  diff'erent  function  assigned  to  it?  Must  we  look 
upon  these  as  single  individuals,  or  as  a  number  associa- 
ted together  as  it  were  in  partnership,  sharing  the  profits 
made  by  the  whole  number? 

Partnerships  they  may  be  called,  but  the  partnerships 
which  I  wish  to  speak  about  are  of  a  different  nature,  for 
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they  are  partnerships  formed,  not  between  individuals  of 
the  same  species  as  in  the  cases  previously  mentioned, 
but  between  organisms  of  the  most  diverse  kinds  associa- 
ted together  for  defensive  or  profit-sharing  purposes. 

In  the  animal  kingdom  one  of  the  most  remarkable, 
and  perhaps  the  best  known  example,  is  the  association 
of  a  sea-anemone  with  a  hermit-crab,  a  defensive  alliance 
of  as  great  an  importance  as  the  Triple  Alliance  itself. 

The  hermit-crab  (Pagurus  striatus)  carries  generally 
on  its  back,  or  rather  on  the  whelk-shell  which  it  inhab- 
its, three  op  four  large  anemones  (Adamsia  rondeletii). 
It  would  seem  at  first  a  great  kindness  on  the  part  of 
the  crab  to  carry  about  these  bulky  and  helpless  individ- 
uals, but  the  soft-bodied  hermit-crab  is  very  glad  of  an 
additional  protection  to  the  old  whelk-shell,  and  the 
anemones,  though  so  soft-bodied  and  apparently  de- 
fenceless, are  provided  with  most  formidable  organs  of 
defence,  in  the  form  of  stinging-cells,  with  which  they, 
like  the  jelly-fish,  keep  most  foes  at  bay,  and  when  located 
on  the  back  of  the  hermit's  shell  they  serve  to  keep  its 
enemies  too  at  a  distance.  In  return  for  this  service  the 
anemone  receives  a  distinct  benefit  in  being  taken  about 
to  new  feeding  grounds,  and,  as  it  is  exceedingly  vora- 
cious, it  is  delighted  to  be  carried  in  search  of  its  prey. 
So  both  parties  are  pleased;  the  hermit-crab  to  so  great 
an  extent  that,  when  it  moves  into  a  larger  shell,  it  care- 
fully detachcH,  by  gentle  and  persuasive  pressure  of  its 
claws,  the  sea-anemone  from  the  old  shell  and  plants 
it  on  the  new  abode. 

Here  then  we  have  a  partnership  between  two  individ- 
uals of  the  animal  world,  a  partnership  which  is  of  very 
common  occurrence.     It  will  seem  perhaps  strange  to  you 
to  imagine    such  a   defensive  league   formed  between   a 
plant    and   an  animal,  and  yet  a  number  of  such  asso- 
ciations are  known. 


Digiti 


zed  by  Google 


76  THE  AMERICAN  MONTHLY  [March 

Take,  for  instance,  the  large  group  of  myrmecophilous, 
that  is,  ant-loving  plants.  Here  we  find  bashes  and  trees 
harboring  armies  of  ants,  which  they  not  only  feed  with 
nectar  secreted  by  various  organs,  but  which  they  house 
in  convenient  cavities  within  their  tissues.  In  the  cu- 
rious trumpet-tree  of  the  West  Indies  and  tropical  Amer- 
ica (Cecropia  adenopus)  each,  hollow  node  of  the  stem 
forms  a  chamber  in  which  a  number  of  these  honey-lov- 
ing ants  make  their  nest,  a  small  aperture  at  the  side  of 
the  tree  giving  them  free  access  to  this  chamber.  This 
aperture,  however,  is  not  formed  by  the  plant,  it  is  only 
indicated  to  the  ants  by  a  slight  depression,  a  special 
thin  portion  of  the  wall,  through  which  the  ants  eat  their 
way  into  the  hollow  stem.  Thus  the  plant  is  preserved 
from  giving  shelter  to  insects  which  might  misuse  the 
hospitality  of  the  plant.  The  honey-loving  ants  alone 
are  taught  by  some  curious  **instinct"  that  a  chamber 
exists  for  their  reception,  and  thence  they  make  their 
way.     (Fig.  1.) 

At  the  base  of  the  leaf-stalk  will  be  seen  a  curious  tri- 
angular fleshy-looking  patch,  which  is  found  to  produce 
numberless  small  food-containing  bodies,  which  are,  in 
fact,  the  inducement  held  out  to  the  ants  to  take  up 
their  residence  in  the  hollows  of  the  tree.  At  first  sight 
it  would  seem  as  if  all  the  advantages  to  be  gained  were 
on  the  side  of  the  ants,  and  we  are  inclined  to  ask,  what 
advantage  can  there  be  to  the  tree  to  entertain  and 
feed  these  armies  of  insects  ?  We  look  eagerly  for  some 
advantage,  for  we  have  been  taught  by  all  our  observa- 
tions that  in  plants  at  least  there  is  no  spark  of  altruism, 
and  that  whatever  they  do  they  do  with  a  view  to  l)ene- 
fiting  themselves.  It  was  the  careful  observations  of 
Belt  and  Fritz  Mtiller  on  the  living  trees  which  led  to 
the  solution  of  this  curious  problem.  It  is  well  known 
that  in  tropical  countries  the   leaf-eating  ants  are   per- 
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haps  the  greatest  scourge  to  vegetation,  and  an  army  of 
these  will  destroy  in  a  single  night  the  entire  foliage  of 
a  tree.  Now  any  such  attack  upon  a  trumpet-tree  rouses, 
not  only  the  anger  of  the  honey-eating  ants  which  are 
being  fed  at  its  expense,  but  calls  forth  their  instinct  of 
self-preservation,  for  upon  the  welfare  of  their  host  plant 
depends  their  own  life.  Hence  they  constitute  them- 
selves a  defending  force,  and  in  the  fight  between  the 
two  armies  of  ants  which  ensues,  they  are  generally  vic- 
torious, perhaps  because  they  are  fighting  for  house  and 
home,  while  the  intruders  have  only  come  for  plunder. 

The  mutual  advantage  then  is  clearly  established  by 
the  observation  of  these  spirited  encounters,  and  we  have 
here  an  explanation  for  many  of  those  nectaries  which 
are  found,  not  inside  the  flowers,  but  on  leaves  and  leaf- 
stalks, and  have  hence  been  termed  extra-floral  nectaries. 

But  the  'trumpet-tree  is  not  the  only  tree  supplied 
with  ants;  many  acacias  allow  ants  to  make  their  home 
in  their  hollow  spines,  which  are  found  at  the  base  of  the 
leaf,  and  are  indeed  the  transformed  stipules  of  those 
leaves.  Myrmecodia  again  has  the  lower  portion  of  its 
stem  curiously  swollen  up,  and  in  this  dilated  portion  run 
large  and  intricate  galleries,  which  are  peopled  with 
ants,  enticed  into  these  chambers  and  fed  by  the  plant. 

Then  we  have  curious  instances  in  which,  for  a  time  at 
least,  plants  will  give  protection  and  food  to  an  animal 
for  some  benefit  derived  from  it,  not  in  the  form  of  pro- 
tection from  attacks,  but  usually  by  securing  the  fertili- 
sation of  its  ovules.  Fertilisation  of  plants  by  the  agency 
of  insects  takes  place  to  a  large  extent;  the  pollen  of  one 
flower  is  carried  by  insects,  such  as  bees  and  moths,  to 
the  stigma  of'another  flower,  which  is  then  said  to  be 
pollinated,  and  further  changes  in  the  pollen-grain  lead 
to  the  fertilisation  of  the  ovules  contained  within  the 
ovary.     It  is  for  the  purpose  of  attracting   these   insect- 
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agents  of  fertilisation  that  the  plants  lay  themselves  out 
to  produce  conspicuously-brilliant  or  sweetly-smelling 
flowersMndicative  of  the  honey  which  the  insects  will  find 
there.  In  some  few  cases,  however,  the  plants  do 
not  merely  attract  the  passing  insects,  but  they  will 
give  them  temporary  lodging,  allowing  indeed  the  eggs 
to  hatch  and  the  lav»  to  develop  within  their  ovary. 
These  instances  we  must  look  upon  as  temporary  sym- 
biosis. 

This  is  the  case  in  the  barren  fig  (Caprificus),  in  which 
a  species  of  wasp  habitually  lays  its  eggs  in  the  ovaries 
of  the  female  flowers,  which  are  situated  at  the  base  of 
a  flask-shaped  receptacle.  In  these  infected  ovaries  the 
eggs  are  hatched,  and  the  larvie  feed  on  the  developing 
ovules,  which,  however,  are  killed  by  them.  When  the 
insect  is  fully  developed  and  has  attained  the  wing- 
bearing  stage,  it  leaves  the  flask-shaped  rec^tacle,  but 
not  without  carrying  away  some  pollen  from  the  male 
flowers,  which  are  situated  near  the  mouth  of  the  flask, 
and  with  which  they  fertilise  the*  flowers  of  the  next. 
So  for  the  sake  of  some  ovaries  bearing  fruit  the  others 
are  sacrificed,  and  the  mutual  benefit  satisfies  the  part- 
ners. 

In  the  edible  fig  no  such  breeding  of  wasps  can  take 
place,  as  the  ovaries  are  better  protected,  and  resist 
the  attacks  of  the  mother  wasp.  How  then  are  their 
flowers  fertilized?  They  cannot  fertilize  themselves, 
for  the  male  and  female  flowers  ripen  at  diff'erent 
times.  Formerly  it  was  thought  that  some  mysterious 
influence  passed  from  the  barren  fig  to  the  edible  fig,  and 
hence  branches  of  the  former  were  hung  up  on  the  ordin- 
ary fig  trees,  an  act  which  was  termed  caprification. 

Now,  however,  we  know  that  this  mysterious  influence 
is  none  other  than  the  passage  of  wasps  from  the  barren 
fig  carrying  pollen  to  the  edible  fig  with  intent  to  lay 
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their  eggs  in  its  ovaries^  which  intention  is  frustrated  by 
the  resistance  of  the  ovary  wall. 

A  more  carious  instance  still  is  that  of  the  fertilisation 
of  the  flower  of  the  Yucca,  a  large  liliaceous  plant  by  a 
small  moth  Yuccasella.  This  motb  first  lays  some  two 
or  three  eggs  in  the  ovary  of  a  flower,  and  then,  with  a 
special  pretensile  organ  carried  under  its  proboscis, 
fetches  some  pollen  from  the  anthers  and  plasters  it  on 
the  sticky  stigma.  The  result  is  that  the  ovules  are  fer- 
tilised and  increase  rapidly  in  size,  serving  as  food  for 
the  young  larv».  About  twenty  or  more  such  ovules 
will  be  devoured,  but  as  about  200  will  ripen  in  all  it  is 
obvious  that  the  plant  is  not  by  any  means  a  loser  by 
this  transaction,  and  that  ensuring  fertilisation  with  the 
loss  of  a  few  ovules  is  better  than  risking  the  chances  of 
not  being  fertilised  at  all. 

Now  let  us  turn  for  a  moment  from  partnerships  in 
which  plants  are  the  chief  or  sleeping  partners  and  ani- 
mals are  the  working  partners,  to  a  few  instances  in 
which  the  animal  is  chief  partner,  or  practically  the  em- 
ployer, giving  to  the  plant  protection,  and  perhaps  also  a 
small  amount  of  wages  for  work  done. 

Most  of  you  will  know  the  fresh-water  sponge,  Spon- 
gilla,  or  perhaps  even  more  may  have  seen  the  fresh- 
water polyp  (Hydra  viridis).  Now  both  the  fresh  water 
sponge  and  the  fresh-water  polyp  are  colored  green, 
not  the  same  animal  green  color  you  find  in  the  parrot's 
feathers  for  instance,  but  a  color  of  the  same  nature  as 
that  which  you  find  in  trees  and  grass,  and  which  has 
been  called  chlorophyll  or  leaf -green.  Now  there  is  no 
reason  whatever  why  animals  should  not  possess  this 
color,  which  is  so  useful  to  plants  and  enables  them  to 
live,  so  to  speak,  on  air,  that  is  to  assimilate  the  carbon 
contained  in  the  air ;  but  I  will  not  here  enter  into  a  dis- 
cussion on  this  point,  nor  dispute  the   right  of  Euglena^ 
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Protoccocus,  or  Volvox  being  considered  as  animals,  but  I 
will  maintain,  and  I  take  my  stand  on  the  observations 
of  very  eminent  botanists,  that  both  in  Spongilla  and 
Hydra  the  green  color  which  is  present,  is  due  to  the 
symbiosis  of  small  green  algae  with  the  sponge  and  polyp 
in  question.  In  these  two  animals  the  green  color  is  con- 
tained in  the  form  of  round  green  corpuscles.  These 
green  bodies  were  formerly  looked  upon  as  equivalent  to 
the  chlorophyll  corpuscles  of  the  flowering  plants  ;  but  it 
has  recently  been  shown  that  they  are  surrounded  by  a 
vegetable  cell  wall,  and  finally  Beyerinck  was  able  after 
overcoming  many  diflBculties,  to  cultivate  them  independ- 
ently, and  has  thus  proved  that  they  are  in  fact  small 
green  algae  (to  which  he  has  given  the  name  of  Zoochlor 
ella)  living  within  the  cells  of  the  sponge  or  polyp.  The 
advantage  to  the  animal  is  obvious.  The  small  algae  are 
able  to  form  starch  and  hence  sugar  from  the  carbonic  acid 
dissolved  in  the  water,  and  this  we  know  can  transfuse 
through  the  cell  wall  of  the  alga   into  the  animal  body. 

The  only  advantage  that  can  apparently  accrue  to  the 
algae  is  the  fixity  of  abode,  an  advantage  one  would  not 
have  considered  very  important  to  so  small  a  plant  which 
has  so  many  free  living  allies.  We  cannot,  however,  at 
present,  fathom  all  the  desires  of  these  small  unicellular 
plants. 

In  the  case  of  some  Turbellarians,  according  to  Han- 
stein,  the  Zoochlorellae  have  undergone  a  degeneration 
and  have  lost  their  cell  wall,  so  that  they  are  now  quite 
dependent  on  the  animal  and  cannot  be  cultivated  inde- 
pendently. 

A  perfectly  similar  case  to  the  occurrence  of  green  algae 
in  Spongilla  and  Hydra  we  find  if  we  leave  the  animal 
kingdom  out  of  consideration  altogether,  and  this  points 
to  the  fact  that  these  small  green  algae  lend  themselves 
very  readily  to  such  partnerships,  or  are  very  willing  to 
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do  assimilatory  work  if  they  can  insure  a  comfortable 
and  secure  abode. 

Yon  all/  I  am  sare^  know  that  groap  of  plants  to 
which  the  name  of  lichens  is  given.  Many  of  them  form 
flat  growths  of  varions  colors,  covering  rocks  and  tree 
trunks,  others  hang  in  festoons  from  the  dead  branches 
of  firs,  or  form  coral  or  moss-like  growths  upon  the 
ground.  The  so-called  cup  moss,  for  instance,  has  really 
no  a£Snities  at  all  with  mosses,  but  is  a  true  lichen.  But 
what  then  is  a  true  lichen  ?  Well  a  lichen  is  really  a 
firm  or  partnership  consisting  of  the  workipg  partner  in 
the  form  of  a  green  alga  and  a  sleeping  partner,  who 
protects  the  alga  by  surrounding  it  with  innumerable 
threads  or  hyphsD,  and  these  hyphsD  tell  us  that  this 
second  portion  is  of  the  nature  of  a  fungus. 

That,  indeed,  is  the  case,  and  in  a  section  taken  through 
a  portion  of  a  lichen  you  will  see  the  green  algal  oells 
lying  imbedded  in  a  mass  of  threads  cut  through  in  all 
directions,  and  representing  the  filaments  or  hyph»  as 
they  are  called  of  the  fungus.  (Fig.  2).  A  fungus,  as 
you  see,  is  devoid  of  the  green  color  or  chlorophyll — 
the  chlorophyll  which  enables  all  green  plants  to  take  a 
large  amount  of  their  nourishment — all  the  carbon  they 
need  in  fact,  from  the  atmosphere,  and  to  build  up  with 
its  help  starch,  which  forms  the  starting  point  of  other 
organic  substances.  Fungi  therefore  are  unable  to  do 
this,  and  hence  they  lead  either  a  saprophytic  life,  living 
on  decaying  organic  matter,  or  a  parastic  life,  preying  on 
living  animals  or  plants. 

In  the  group  of  the  lichens  however  the  fungus  can- 
not actually  be  said  to  have  taken  to  either  of  these 
forms  of  life.  Here  though  the  fungus  makes  use  of  the 
starch  and  sugar  formed  by  the  green  algal  cells,  it  does 
not  in  any  way  damage  or  destroy  the  alga,  but  lives 
peaceably  together  with  it,  fostering  it  in  fact,  for  its 
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own  existence  depends  on  the  welfare  of  the  alga.  The 
alga  is  not  so  completely  overgrown  as  to  keep  out  the 
light,  which  would  of  course  render  it  perfectly  useless, 
but  is  kept  well  lighted  and  is  allowed  to  grow  and  mul- 
tiply, so  that  the  fungus  too  may  increase  in  size. 

I  have  no  doubt  some  of  you  will  ridicule  the  idea  of 
calling  this  arrangement  a  partnership,  especially  as  it 
is  known  that  many  of  the  different  forms  of  algsB  which 
are  constituents  of  various  lichens  can  perfectly  well 
lead  an  independent  existence,  and  the  advantage  from 
the  protection  of  the  fungus  would  therefore  seem  to  be 
a  myth.  Many  might  prefer  to  look  upon  the  fungus  as 
a  tyrannical  employer  of  labor,  crushing  the  independ- 
ence of  the  working  algsB,  and  binding  them,  not  with 
protective  filaments,  but  with  despotic  chains. 

When  reproductive  cells  are  produced  by  such  a  fun- 
gus they  capture  their  working  partners,  or  shall  we 
call  them  their  slaves,  by  throwing  out  filaments,  which 
finally  entirely  enclose  the  algal  cells.  (Fig.  3.)  This 
is  the  beginning  of  the  symbiosis,  but  once  started  the 
fungus  generally  takes  care  that  it  shall  continue. 
Thus  when  the  lichen  gives  oflf  its  vegetative  spores  it 
practically  surrounds  a  few  algal  cells  with  hyph» 
and  rounds  the  whole  off  into  a  spherical  mass  called  a 
soredium,  the  enormous  quantities  of  which  in  some 
lichens  cover  the  growth  with  a  powdery -looking  sub- 
stance. 

Let  us  now  take  another  case  of  symbiosis  between  a 
green  plant  and  fungus.  If  you  were  to  examine  the 
rootlets  of  almost  any  of  our  trees,  such  as  the  oak  or 
the  beech,  you  would  find  them  clothed  in  many  places 
with  a  mass  of  white  or  glistening  hyphsB,  so  thickly  sur- 
rounded in  fact  that  the  hyphae  form  a  dense  felt-work 
completely  covering  the  rootlets,  which  usually  become 
short  and  thick  and  tend  to  branch  considerably.     (Pig. 
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4.)  To  thiB  mass  of  hyphas  the  name  of  mycorhiza  was 
given,  and  it  was  looked  npon  first  as  a  parasite  and  then 
as  a  symbiotic  fungus.  Let  us  now  look  carefully  at  the 
conditions  of  growth  and  we  shall  then  see  that  we  are 
dealing  with  a  case  very  diflFerent  from  that  of  the 
lichens.  We  have,  it  is  true,  a  fungus  associated  with  a 
green  plant,  but  here  a  large  green  flowering  plant, 
which  would  not  let  itself  be  entirely  overcome  by  a 
small  fungus.  The  fungus  too  lives  under  different  con- 
ditions. It  is  not  growing  on  arid  rocks  or  trees,  but 
usually  in  decaying  vegetable  matter,  the  fallen  leaves  of 
the  tree,  which  would  enable  it,  as  it  is  of  a  saprophitic 
nature,  to  live  independently.  The  flowering  plants,  on 
the  other  hand,  cannot,  as  a  rule,  make  use  of  decaying 
vegetable  matter.  They  feed  on  organic  salts,  which  they 
take  up,  dissolved  in  water,  by  their  thin  root  hairs. 

In  the  cases  however  in  which  the  roots  are  infested 
with  a  mycorhiza,  they  are  so  completely  covered  in, 
even  up  to  the  tip,  that  they  develop  no  root  hairs  at 
all.  How  then  can  they  absorb  nutriment  ?  Well,  as  a 
matter  of  fact,  they  may  be  said  to  be  fed  by  the  my- 
corhiza. On  the  outside  of  the  felting  formed  by  the 
fungus,  numbers  of  hyph»  can  be  seen  making  their  way 
in  all  directions  among  the  decaying  leaf- mould,  and 
fixing  themselves  just  like  the  root  hairs  of  the  tree  would 
do  to  particles  of  the  soil.  On  the  inside,  where  the 
mycorhiza  touches  the  root,  the  hyphae  will  be  seen  mak- 
ing their  way  between  the  epidermal  cells,  which  should 
have  grown  out  into  root  hairs.  (Fig.  5.)  These  epider- 
mal cells  no  doubt  absorb  food  matter  from  the  fungus 
which  the  latter,  saprophyte  that  it  is,  has  been  able  to 
obtain  from  the  decaying  mass  of  leaves.  That  this  is  the 
case,  and  that  the  trees  really  derive  much  nourishment 
from  the  mycorhiza,  has  been  proved  by  experiments  such 
as  germinating  beeches  in  pure   leaf-mould,  when  the 
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seedlings  soon  perish,  whereas  those  provided  with  my- 
corhiza  will  all  thrive.  Similarly  by  other  experiments  it 
has  been  proved  that  it  is  from  the  leaf-mould  that  the 
iliycorhiza  gains  its  food,  and  that  mycorhiza  is  not 
formed  if  the  plants  are  grown  in  sand  watered  with  the 
substances  used  for  the  growth  of  the  seedling. 

Here  then  we  have  exactly  the  reverse  of  what  took 
place  in  the  case  of  the  lichens.  Here  the  advantage 
would  seem  to  be  chiefly  on  the  side  of  the  green  plant 
and  not  on  the  side  of  the  fungus,  which  can  itself  derive 
all  its  nutriment  from  the  surrounding  soil,  while  the 
green  plant  would  not  be  able  to  get  much  nourishment 
from  this  decaying  vegetable  mould.  Indeed  the  seed- 
lings of  oaks  and  beeches  when  they  germinate  in  their 
natural  conditions  in  the  forest  would  all  die  if  it  were 
not  for  the  mycorhiza  which,  until  their  roots  have  pene- 
trated the  layers  upon  layers  of  dead  leaves  and  have 
reached  the  soil  proper,  supplies  them  with  all  the  nour- 
ishment they  need. 

The  yellow  Bird's  Nest  orchis  (Monotropa)  grows 
under  exactly  these  conditions  too,  and  its  curious  inter- 
lacing root  system,  which  has  often  the  appearance  of  a 
bird's  nest,  is  also  covered  with  a  mycorhiza.  Tbis  my- 
corhiza nourishes  it  so  efiBciently  that  the  Monotropa  has 
been  able  to  dispense  with  its  green  leaves  entirely,  and 
its  stock  is  only  covered  with  a  number  of  yellow  scales. 
This  of  course  points  also  to  its  long  standing  association 
with  a  mycorhiza,  for  such  an  essential  characteristic  as 
chlorophyll  is  not  readily  lost  in  the  evolution  of  a  plant- 
It  was  the  absence  of  the  green  color  which  had  led 
to  the  supposition  thai  Monotropha  was  parasitic  on  the 
roots  of  trees,  whereas  if  parasitic  at  all,  it  is  parasitic  on 
a  fungus.  But  as  it  is  the  mycorhiza  which  seeks  out  the 
Bird's  Nest  orchis,  we  must  assume  that  the  fungus  too 
derives  some  benefit  from  this  association,  though  at  pres- 
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ent  we  cannot  point  out  any  distinct  advantage  which 
might    be  gained  by  this  partnership. 

A  number  of  bog  and  heath-growing  plants  illustrate 
a  very  interesting  form  of  symbiosis,  if  it  is  rightly 
called  so.  The  roots  of  such  plants  as  the  heather  (Erica) 
and  the  crowberry  (Bmpetrum),  for  example,  have  asso- 
ciated with  them,  in  fact  within  their  cells,  the  hyphae  of 
a  fungus,  which  we  here  also  call  mycorhiza,  though  it  is 
as  yet  unknown  to  what  fungus  the  hyphae  belong.  They 
occur  in  quite  young  cells  and  from  a  dense  convoluted 
mass,  sending  out  one  or  more  threads  into  the  surround- 
ing soil,  whence,  no  doubt,  they  derive  some  of  their  nour- 
ishment. That  the  plant  makes  use  of  this  is  beyond  all 
doubt,  for  one  after  another  these  epidermal  cells  empty 
the  fungal  threads  of  all  their  contents,  and  in  the  older 
portions  of  the  root  nothing  but  the  empty  hyph»  of  the 
fungus  will  be  seen.  These  roots  seem,  therefore,  to  en- 
tice the  fungus  in  and  then  destroy  it  and  live  on  its 
contents. 

Symbiosis  this  is  called,  but  whether  the  fungus  would 
give  it  that  name  I  would  not  like  to  say. 

In  some  cases  it  is  not  the  epidermal,  but  several  cor- 
tical layers  which  take  part  in  this  exploitation  of  the 
micorhiza.  That  however  some  mutual  benefit  does  prob- 
ably take  place  may  be  assumed  from  the  fact  that  is  has 
been  impossible  to  grow  the  fungus  independently  of  the 
devouring  green  plant. 

Another  form  of  root  symbiosis  is  that  encountered  in 
the  group  of  the  leguminosae,  or  the  pea-tribe. 

On  the  roots  of  these  you  will  notice  curious  swellings, 
the  nature  of  which  was  long  a  puzzle  to  botanists,  but 
which,  though  irregularly  placed,  were  of  constant  occur- 
eDce.  (Fig.  6.)  Their  development  was  watched,  and 
then  it  was  observed  that  a  fungal  spore  attached  itself 
to  one  of  the  root-hairs,  and  gave  rise  to  a  hypha  which 
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pierced  the  hair  and  grew  down  it  into  the  tissues  of  the 
root.  Where  it  came  into  contact  with  the  cells  these 
became  curiously  modified,  the  protoplasm  becoming 
denser  and  more  granular.  At  the  same  time  the  cells 
increased  in  size  and  divided  rapidly,  causing  that  por- 
tion of  the  root  to  swell  up  and  form  the  root  tubercles 
so  characteristic  of  the  leguminous  plants.  If  older  tub. 
ercles  are  examined  they  will  be  seen  to  contain  in  their 
cells  large  numbers  of  curiously-shaped  micro-organ- 
isms, to  which  the  name  of  bacteroids  has  been  given- 
(Pig.  7.)  These  bacteriods  contain  the  spores,  which  are 
liberated  when  the  roots  decay,  and  then  the  spore  can 
again  infect  the  root  hair. 

Of  what  benefit  now  are  these  small  bacteriods  to  the 
pea  or  bean  which  contains  them  in  its  roots  ?  Well,  it 
has  been  found  by  experiments  made  both  in  this  country 
and  abroad  that  the  bacteriods  are  able  to  make  use  of 
the  nitrogen  contained  in  the  air,  and  to  build  up  with  it 
nitrogenous  compounds  which  become  stored  up  in  the 
tubercles.  Ordinary  plants  cannot  make  use  of  any  of 
the  nitrogen  of  the  atmosphere,  but  only  of  nitrates 
contained  in  the  soil ;  hence  farmers  are  constantly 
adding  nitrates  in  the  form  of  manure    to  their  fields. 

Leguminous  crops,  however,  can  flourish  in  a  soil  de- 
void of  nitrates,  provided  the  bacteroids  are  present  to 
absorb  and  transform  the  nitrogen  of  the  air.  Hence  in 
the  rotation  of  crops  leguminous  plants  are  exceedingly 
important,  for  not  only  will  they  flourish  on  soil  impov- 
erished by  former  crops,  but  they  enrich  the  soil  they 
grow  in,  for  when  the  roots  decay  the  nitrogenous  com- 
pounds contained  in  the  tubercles  are  liberated,  and  serve 
as  food  for  the  crop  which  is  to  follow.  These  bacteriods 
are  therefore  useful  in  a  high  degree  to  the  pea  or  bean, 
and  indirectly  to  the  farmer  if  he  knows  his  business. 
The  bacteriods,  on  the  other  hand,  may  not  only    find  a 
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secure  place  in  the  cells  for  their  development  and  in- 
crease, but  they  probably  make  use  of  the  products  of 
assimilation  of  the  green  plant,  make  use  of  the  organic 
substances  which  they,  being  devoid  of  chlorophyll,  can- 
not form. 

I  have  now  com6  to  the  last  case  of  the  symbiosis  of 
plants  with  which  I  shall  deal.  It  is  one  which  is 
of  interest,  both  from  the  fact  that  it  is  the  most  re- 
cently discovered  case,  and  also  becauKe  it  it  the  only 
case  so  far  on  record  in  which  we  have  a  symbiosis  of  two 
small  colorless  organisms,  both  belonging  to  the  group  of 
fungi. 

Some  of  you  may  perhaps  have  heard  of  the  ginger- 
beer  plant.  It  is  not  a  tree  from  which  gingerbeer  runs 
on  making  an  incision,  nor  is  that  popular  beverage  de- 
rived from  its  fruits,  but  it  is  like  the  vinegar  plant,  a 
yeast-like  growth  which  causes  fermentation.  The  gin- 
gerbeer plant  is  said  to  have  been  introduced  into  Eng- 
land by  soldiers  returning  from  the  Crimean  war,  but  of 
that  we  have  not  suflScient  evidence.  This  yeast-like 
plant  has  the  appearance  of  small  convoluted  masses, 
and  by  making  cultures  of  it  a  number  of  constituents 
can  be  distinguished  belonging  both  to  the  yeast-like 
fungi  and  to  the  group  of  bacteria.  But  of  all  these 
organisms  two  only  are  essential  for  the  pure  fermenta- 
tion, a  yeast  (Saccharomyces  pyrif ormis)  and  a  bacterium 
(B.  vermiformis).  This  bacterium  has  received  its  name 
from  its  curious  twisted  growth,  encased  in  a  gelatinous 
coat,  the  whole  resembling  somewhat  a  wriggling  worm. 
The  yeast  is  a  small  unicellular  fungus  growing  by 
methods  of  budding.     (Figs.  7  and  8.) 

But  these  organisms  are  not  so  remarkable  for  their 
shape^  as  for  the  fact  that  neither  flourishes  in  the  ab- 
sence of  the  other.  It  seems  probable  that  the  fermen- 
tative action  of  the  yeast  liberates  some  waste  product 
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which  is  inimical  to  the  farther  growth  of  the  yeast, 
a  phenomenoD  which  is  of  frequent  occurrence.  But 
the  bacterium  is  able  to  make  use  of  and  hence  remove 
this  substance,  thus  stimulating  the  yeast  to  renewed 
activity.  At  all  events  some  such  action  must,  we 
presume,  take  place,  and  this  curious  double  fermentative 
of  the  two  organisms,  each  benfiting  the  other,  has 
rightly  been  termed  symbiotic  fermentation. 

Thus  we  have  not  only  in  the  animal  kingdom,  as  be- 
tween animals  and  plants,  associations  of  mutual  benefit, 
but  this  interaction  extends  to  the  vegetable  kingdom 
too ;  and  here  we  find  colorless  plants,  called  fungi, 
forming  a  league  with  green  self-supporting  plants^ 
and  these  often  dependent  on  the  intervention  of  the 
fungi,  as  in  the  case  of  the  micorhizsB-bearing  trees  and 
shrubs. 

That  we  are  not  always  able  to  point  out  all  the  advan- 
tages gained  from  such  symbiosis  is  due  to  a  lack  of 
knowledge  regarding  the  requirements  of  some  of  these 
lowly  groups  of  plants,  and  should  stimulate  all  of  us  to 
further  research  in  this  field.  The  facts,  and  the  inter- 
pretation of  these  facts,  which  I  have  brought  before  you 
herein  will,  I  hope,  arouse  in  some  of  you  an  interest  in 
these  problems  of  vegetable  economics  and  sociology, 
and  lead  you  to  take  some  part  in  this  fascinating  study 
of  symbiosis.  

Bacteria  of  School-rooms. — Ruete  and  Enoch  have  made 
an  investigation  of  germs  found  in  school-rooms.  A  maximum 
number  of  over  3,000,000  living  germs  per  ccm..  a  minhnum 
number  of  1500  per  ccm.  and  an  average  of  268,000  per  ccm. 
of  air  were  found  of  th^  18  species  described,  but  one  was  found 
pathogenic  for  mice,  guinea  pig8,  and  rabbits.  The  quantitative 
determinations  were  made  by  passing  a  measured  amount  of 
air  through  liquified  gelatine  (Centralblatt  f.  Balkt.  u  Para- 
siten  Runde,  XVIII,  128). 
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Bacteriologic  Results  Prom  Mechaoical  Piltratioo; 

BY  GARDNER  T.  SWARTS,  M.  D. 

Secretary  of  the  State  Board  oi  Health. 

PROVIBBNCS,  R.  I. 

At  the  last  meeting  of  this  association^  ai  Montreal 
the  statement  was  made  in  the  report  of  the  committee 
on  water  supplies  that  no  data  had  been  available  to  show 
that  filtration  by  the  so-called  mechanical  methods  was 
successful  in  removing  bacteria.  The  writer  at  that  time 
referred  to  experiments  which  had  been  made  in  the  city 
of  Providence,  R.  I.  in  order  to  determine  this  question 
for  the  purpose  of  establishing  a  plant  capable  of  filtering 
15,000,000  gallons  daily  if  the  experiments  were  success- 
ful. 

The  figures  showing  these  results  were  not  at  that  time 
available,  and  as  they  never  have  been  published  and  as 
no  experiments  of  a  similar  character  have  been  made,  it 
seems  desirable  to  place  these  facts  before  the  Associa- 
tion, inasmuch  as  many  municipalities  are  agitated  over 
the  advisability  of  introducing  the  so-called  natural  or 
sand-bed  filtration  or  mechanical  filtration. 

The  mechanical  form  of  filter  used  in  the  experiments 
was  of  the  type  in  which  quartz  or  sand  is  used  as  a  sup- 
porting bed  to  a  film  of  precipitated  coagulant  or  fixative 
of  organic  matter,  produced  by  the  introduction  into  the 
water,  before  filtering,  of  some  chemical  such  as  iron  or 
alum ;  a  filter  which  is  also  cleansed  by  means  of  a  re- 
versed current  of  the  water  passed  through  the  filter  as- 
sisted by  the  use  of  a  rake  made  to  revolve  in  the  bed  of 
the  quartz  while  the  washing  is  being  done. 

The  filters  used  in  this  line  of  experiments  were  two  of 
the  natural  sand-bed  form  imitating  the  usual  filter  bed. 

*The  American  Public  Health  Association,  meeting  held  in  1895  at 
Denver,  Colo. 
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The  mec^hanical  form  was  represented  by  one  of  the  New 
York  Filter  Company's  filters  and  one  of  the  so-called 
Morrison  filters.  After  the  first  seven  months  the  sand 
filters  were  discontinued,  it  having  been  satisfactorily 
ascertained  that  the  length  of  run  was  much  less  than  the 
mechanical  filter  before  the  bed  became  clogged  and  the 
rate  of  flow  in  the  natural  bed  was  but  30,000,000  gallons 
per  acre  in  twenty-four  hours,  while  the  mechanical  filter 
was  run  at  the  rate  of  126,000,000  gallons  per  acre  in 
twenty-four  hours.  The  efficiency  of  removal  of  bacteria 
was  not  as  high,  and  the  results  were  variable,  either  as 
the  result  of  cracks  in  the  filter  or  from  some  unknown 
cause.  Although  both  of  these  natural  filtration  beds  were 
constructed  exactly  alike,  the  results  from  the  second  were 
much  poorer  than  from  the  first.  When  the  natural  bed  was 
transformed  or  assisted  by  the  addition  of  alum,  thus 
converting  it  into  a  mechanical  filter,  the  removal  of  bac- 
teria was  increased  to  nearly  the  same  as  on  the  Morrison 
filter,  but  the  length  of  the  run  was  correspondingly  de- 
creased. 

The  sand  used  in  the  natural  beds  was  a  natural  river 
sand,  not  over  sharp,  while  the  sand  used  in  the  mechan- 
ical filter  was  crushed  quartz  having  sharp  edges. 

In  the  beginning  of  the  experiments,  the  New  York  filter 
gave  such  varied  and  unreliable  results  that  its  use  was 
abandoned,  while  the  so-called  Morrison  filter  was  con- 
tinued in  use  during  the  whole  series  of  experiments, 
which  lasted  for  a  period  of  about  ten  months,  the  work- 
ing of  the  mechanical  parts  of  the  filter  being  pei;fectly 
satisfactory  and  the  results  obtained  being  successful. 

The  filter  bed  used  in  this  mechanical  filter  was  two 
feet  and  ten  inches  in  depth,  supported  upon  a  base  of  iron, 
with  circular  perforations  of  about  4  inches  in  size,  which 
were  covered  with  screens.  The  crushed  quartz  used  was 
the  ''eflfective   size"  of  0.69  millimeters.     The  filter  was 
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washed  by  a  reverse  current  which  caused  the  quartz  to 
boil.  The  agitation  and  friction  of  the  particles  were  in- 
creased by  means  of  a  rake  with  long  teeth  which  re- 
volved about  a  central  column  in  the  filter ;  the  rake 
penetrating  the  bed  by  a  screw  motion  from  top  to  bottom. 

From  the  various  kinds  of  coagulant  or  precipitant 
used,  basic  sulphate  of  alumina  was  selected  as  being  the 
most  satisfactory  and  effective  and  was  used  in  all  the  ex- 
periments mentioned.  The  amount  of  alumina  used  was 
i  grain.to  the  gallon  of  water  filtered,  a  lesser  quantity 
failing  to  satisfactorily  remove  the  organisms.  The 
amount  of  I  or  one  grain  per  gallon  did  not  increase  the 
removal  of  the  bacteria,  while  the  efficiency  of  the  filter 
was  greatly  decreased  by  reducing  the  amount  of  the 
flow  through  the  filtered  bed. 

The  alumina  was  applied  in  a  free  flow  at  the  beginning 
of  a  run  by  pouring  into  the  fllter,  as  the  water  entered, 
a  pint  of  the  coagulant  containing  about  911  grains  of 
sulphate  of  alumina  for  an  average  flow  of  128,000;O0O 
gallons  per  acre.  The  solution  was  made  by  adding  one 
part  of  the  alumina  to  six  parts  of  water;  as  a  result  of 
this  addition  there  forms  a  white  flocculent  precipitate 
over  the  surface  of  the  grains  of  quartz  and  is  the  actual 
medium  through  which  the  filtration  takes  place,  the 
quartz  serving  merely  as  a  supporting  bed  or  sieve. 
It  required  about  six  minutes  to  form  this  layer.  When 
applied  at  the  rate  of  a  drop  at  a  time  and  not  in  a  ^free 
flow"  it  required  about  a  half  an  hour  before  the  filtering 
layer  would  be  formed.  As  soon  as  the  filtering  layer 
was  formed  the  alum  solution  was  dropped  in  continously 
during  the  run  from  a  regular  stop  at  the  rate  of  a  drop 
a  second.  The  effect  of  the  presence  of  this  layer  was 
to  reduce  the  head  or  pressure  .28  of  a  foot  for  128,000,- 
000  gallons  per  acre.  The  depth  of  the  water  above  the 
bed  at  the  commencement  of  the  run  was  nine  inches;  the 
average  length  of  the  run  was  about  eighteen  hours. 
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Under  these  conditions  it  was  determined  how  long 
after  the  commencement  of  the  run  the  filtering  ability 
was  at  a  maxmium  and  also  the  capacity  of  the  filtering 
media  to  remove  organisms  and  also  the  possibilty  of  re- 
moving organisms  foreign  to  river  water  and  simulating 
pathogenic  bacteria  in  their  life'  history.  In  this  last 
experiment  the  Cruikshank  bacillus  and  bacillus  prodigi- 
osus  were  used,  since  from  their  pathogenic  properties 
they  could  be  readily  distinguished  from  the  water 
bacteria. 

For  an  understanding  of  the  proportion  of  bacteria 
found  in  the  applied  water  and  the  number  to  be  found 
in  the  filter  water,  table  No,  3  of  the  report  is  here  ap- 
pended. 

As  a  result  of  the  whole  series  of  experiments  the  totals 
shown  in  table  No.  9  will  give  an  idea  of  the  averages. 
In  consideration  of  this  table,  it  must  be  remembered 
that  the  introduction  of  only  one  result,  which  may  be 
far  below  the  average,  will  readily  reduce  what  would 
otherwise  be  a  most  favorable  average,  to  a  lower  point. 
This  one  result  might  occur  from  a  temporary  contamin- 
ation of  the  effluent  pipes  at  the  time  of  collecting  the 
sample,  and  which  might  not  represent  the  exact  results 
of  filtration. 

During  the  application  of  the  cultures  of  bacillus  pro- 
digiosus  in  large  quantities  suspended  in  the  nutrient 
media,  the  numbers  of  the  common  water  bacteria  mater- 
ially increased  in  the  effluent,  the  particles  of  quartz  be- 
coming covered  with  a  slimy  brownish  deposit.  Unsuc- 
cessful efforts  were  made  to  cleanse  the  quartz  of  this 
growth  by  steaming  and  boiling  the  quartz  for  one  hour. 
Finally  on  the  application  of  a  solution  of  one  pint  of 
caustic  soda  to  twenty-four  parts  of  water  and  steaming, 
the  normal  white  color  of  the  quartz  returned.  The  effi- 
ciency of  the  filter  was  raised  by  this  process  of  cleans- 
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TABLE  NO.  3.~riLTBATI0N  EXPERIMENTS.— MOBRISOITS  FILTER. 

Growth  of  abomt  ninety  hoars,  of  water  bacteria  in  the  sample  of  ap^ied  and  filtered  water 
which  were  taken  at  the  same  hoar;  which  was  one  hour  or  more  after  the  water  commenced  to 
flow  from  the  filter. 


Bacteria   per 

^:i 

Gnbic    CenM- 
meter. 

Average    Percentage    of 

1 

1>ate. 

Gallons   o 
Filtered   ] 
Mr      Twe 
Hoars. 

ll 

III 

the    Applied    Bacteria 

1893 

July 

20 

122,000,000 

2,000 

11 

99.6 

a75 

21 
Oct. 

3 

122,000,000 

9,477 

16 

99,8 

0.90 

126,000,000 

906 

6 

99.3 

0.60 

4 

128,000,000 

610 

2 

99.7 

996 

0.68 

6 

131,000,000 

4,002 

26 

99.4 

(By  totals  99.6) 

0.66 

17 

126,000,000 

6.176 

26 

99.6 

0.67 

27 

122,000,000 

9,700 

41 

996 

0.61 

30 

128,000,000 

1,700 

7 

99.6 

0.66 

31 
Kor. 

1 

131,000,000 

400 

9 

97.8 

0.69 

132,000,000 

16,112 

19 

99.9 

. 

061 

2 

123.000,000 

6,960 

26 

90.6 

0.81 

3 

122,000,000 

9.400 

60 

996 

0  84 

4 

132,000,000 

3,400 

63 

98.1 

1.20 

9 

125,000,000 

2,200 

26 

98.8 

99.2 

0.60 

11 

126.000,000 

3,650 

26 

99.3 

(By  total,  09.6) 

0.82 

GOUMENCED    TO    USE    THE    BACILLUS    PRODIGIOSUS. 


Not. 

23 

120,000,000 

16,860 

218 

98.6 

0.60 

24 

132,000,000 

7,600 

364 

96.2 

0.69 

D«. 

2 

128,000,000 

4,900 

190 

96.1 

0.76 

4 

128,000,000 

4,476 

91 

98.0 

0.60 

1894 

Jan. 

9 

132,000,000 

2.160 

94 

96.6 

0.86 

3 

137,000,000 

2,000 

118 

94.1 

0.84 

4 

134,000,000 

2,276 

44 

98.1 

0.86 

6 

130,000,000 

1,926 

60 

96.9 

96.1 

0.82 

8 

130,000  000 

2,376 

184 

92.3 

(By  totals,  96.9) 

068 

CEASED    TO    USB    BACCILLUS    PRODIGIOSUS. 


Jan. 

9 

130,000,000 

1,860 

64 

971 

060 

10 

134,000,000 

800 

28 

96.5 

0.84 

11 

130,000,000 

760 

20 

97.3 

0,61 

12 

132,000.000 

350 

62 

85.1 

0.81 

13 

132,000,000 

600 

36 

94  0 

0  72 

15 

134,000,000 

925 

88 

90.5 

0.84 

16 

134,000,000 

376 

44 

88.3 

0.68 

17 

1.10,000,000 

2,160 

64 

970 

0  82 

18 

134.000.000 

1,600 

62 

95.9 

0.64 

19 

136,000,000 

1,460 

80 

94.6 

0.83 

20 

130,000,000 

2,800 

68 

979 

0.72 

22 

132,000,000 

8,360 

62 

98.1 

94.6 

0.86 

2S 

182,000,000 

2,300 

64 

97.2 

(By  t<.tals,96.3) 

0.80 

WASHED    FILTER    BED    WITH    CAUSTIC    SODA. 


Jan. 

24 

128,000,000 

2,100 

6 

99.7 

0.60 

26 

125,000,000 

2,226 

18 

99.2 

0.82 

26 

128,000,000 

4,660 

64 

98.8 

0.68 

27 

128,000,000 

4,876 

72 

98.6 

0.68 

29 

128,000.000 

1,675 

82 

94.8 

98.2 

0.69 

SO      1 

130,000,000 

1,400 

28. 

98.0 

(By  totals,  98.6) 

0.6S 

Digiti 


zed  by  Google 


94  THE  AMERICAN  MONTHLY  [March 

ing  from  92.8  per  cent,  to  98.8  per  cent.  As  to  the 
mooted  dangers  attending  the  ase  of  alum  in  the  applied 
•  water  and  which  is  held  up  as  a  warning  by  the  oppo- 
nents of  mechanical  filtration,  this  mach  may  be  said  in 
reference  to  this  series  of  experiments : 

While  it  was  necessary  to  add  half  a  grain  of  sulphate 
of  alumina  per  gallon  of  water  filtered  in  order  to  obtain 
the  most  satisfactory  results,  yet  upon  comparison  by  the 
most  careful  chemical  tests  of  the  water  applied  to  the 
filter  and  that  of  the  effluent,  there  was  found  to  be  less 
alum  in    the  filtered  water  than  in  the  river  water  itself. 

Inquiry  from  numerous  manufacturers  using  alum  as 
precipitant  in  various  quantities  in  excess  of  the  amount 
used  in  the  experiments,  revealed  in  no  instance  any  in- 
crustation or  scaling  in  the  boilers  where  such  filtered 
water  had  been  used.  Communications  with  various 
boiler  insurance  companies  elicited  no  report  of  scaling 
where  such  water  was  used.  There  is  no  recorded  in- 
stance where  alum-treated  water  as  a  drinking  water  has 
produced  any  ill  effects  upon  the  consumers. 

This  work  was  done  by  order  of  the  City  Council  of 
the  city  of  Providence  and  under  the  direction  of  a  com- 
piission  consisting  of  the  Superintendent  of  Health,  the 
City  Engineer  and  the  Commissioner  of  Public  Works. 
The  immediate  supervision  of  the  operation  was  under 
the  supervision  of  Dr.  'C.  V.  Chapin,  the  Superintendent 
of  Health  and  a  member  of  this  Association,  while  the 
application  of  the  various  tests  was  made  under  the  direc- 
tion of  Mr.  Edmund  B.  Weston,  C.  E.,  from  whose  com- 
pilations and  reports  these  abstracts  have  been  taken. 
Most  of  the  bacteriological  work  was  done  by  the  writer. 

Inasmuch  as  the  writer,  as  well  as  every  person  con- 
nected with  the  experiments,  commenced  the  investiga- 
tion with  the  firm  belief  that  successful  mechanical  filtra- 
tion   was    not  possible  from    a   bacteriologic   view,   it 
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mast  be  stated  now,  after  examination  of  these  figures, 
that  mechanical  filtration  under  these  conditions  can  be 
firmly  indorsed. 

Cocaioein  the  Study  of  Pood-Life. 

H.  N.  OONSER. 
Member  of  American  Microscopical  Society. 

SUN  BURY,  PA. 

Hydrochlorate  of  cocaine  as  a  narcotic  for  forms  of 
aquatic  life  has  a  special  value  in  the  study  of  bryozoans 
and  the  encased  rotifers.  Quick-killing  methods  cannot 
be  used  where  the  contractile  organs  are  so  well  protected 
as  in  these  forms,  neither  can  the  narcotics  that  kill,  for 
they  often  allow  disorganization  of  cilia  and  tentacles  be- 
fore other  parts  of  the  organism  are  suflBciently  benumbed. 

The  method  I  have  found  most  satisfactory  and  certain 
with  the  fresh  water  Bryozoa  is  as  follows :  Several 
colonies  are  placed  in  a  solid  watch  glass  with  5  cc.  of 
water,  and  as  soon  as  the  animals  have  expanded,  one  or 
two  centigrams  of  cocaine  is  dropped  on  the  edge  of  the 
water  at  two  or  three  distant  points.  In  fifteen  minutes 
the  narcotic  inflence  is  sufBcient,  as  can  be  tested  by 
touching  the  tentacles  with  a  needle.  One  per  cent 
ehromic  acid  is  now  poured  in  to  fill  the  watch  glass  and 
left  to  act  for  half  an  hour  or  more  when  it  is  nearly  all 
withdrawn  and  water  substituted.  This  process  is  re- 
peated in  half  an  hour  and  alcohol  to  form  a*bout  twenty- 
five  per  cent  added  to  the  water,  the  strength  of  alcohol 
is  increased  by  the  addition  of  ninety-five  per  cent  until 
eighty  per  cent  is  reached.  By  this  means  the  chromic 
acid  is  washed  out  and  the  hardening  accomplished  so 
gradually  that  no  distortions  occur.  For  staining,  borax- 
carmine  or  alcoholic-cochineal  is  used.  The  clearing 
must  be  gradual  and  is  best  accomplished  by  adding  oil 
of  lavender  to  the  ninety-five  per  cent  alcohol  in  which 
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Radiolaria:  A  New  Species. 

REV.  FRED'K  B.  CARTER, 

MONTCLAIB,   N.   J. 

Astractura  digitata,  n,  sp. 
Phacoid  shell  twice  as  broad  as    the  medullary  shell, 
with  seven  pores  on  its  radius,  without  chambered  ring. 
Arms  finger-shaped,  about  as  long  as  broad  at  the  base. 


at  the  rounded  distal  end  about   three-fourths  as  broad. 

Dimensions. — Diameter  of  the  phacoid  shell  0.11,  of 
the  medullary  shell  0.055  ;  length  of  the  arms  0.06,  basal 
breadth  0.056,  distal  breadth  0.046. 

Habitat. — Fossil  in  the  rocks  of  Barbados. 


Appendicitis. — P.  Bliikiston,  Son  &  Co.,  of  Philadelphia, 
announce  a  book  on  ^Appendicitis,"  by  John  B.  Deaver,  M.  D., 
Assistant  Professor  of  applied  Anatomy,  University  of  Pennsyl- 
vania; Assistant  Surgeon  to  the  German  Hospital,  etc.  The 
book  will  be  arranged  in  a  practical  and  systematic  manner. 
The  History,  Etiology,  Symptoms,  Diagnosis,  Operative  Treat- 
ment, Prognosis,  and  Complications  of  this  disease  will  be  given 
in  the  order  named.  It  will  contain  about  forty  illustrations 
of  methods  of  procedure  in  operating,  and  typical  pathological 
conditions  of  the  Appendix,  the  latter  being  printed  in  colors. 
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List  of  Microscopes  and  Exhibits. 

BY    THE   NEW   BRITAIN   SCIENTIFIC    ASSOCIATION. 
November  19,  1895. 

1.  With  Zentmayer's  Army  Hospital — (1)  Leaf  of  Fuchsia,  showing 
Raphides  and  Spiral  Cells.  (2)  Seed  of  Panlouina  imperial  is.  (3)  Pollen, 
Cotton.—Rev.  I.  F.  Stidham. 

2.  With  Zentmayer's  Histological — (1)  Leaf  of  Nettle,  showing  Stinging 
Hairs.     (2)  Seed  of  Chickweed.     (3.)  Pollen  S a nflower.    Rev.  I.  F.  Stidham. 

3.  With  Wales'  New  Working— (1)  Stellate  Hairs  on  leaf  of  Deutzia 
scabra.  (2)  Fmctification  of  fern.  (3)  Pollen,  Japan  Lily — Rev.  I.  F. 
Stidham. 

,4.     With  Bansch  &  Lomb's  Student--(l)  Louse  from  Pig.     (2)  Palate  ol 
Periwinkle.     (3)  Pigeon-post  film— W.  A.  House. 

5.  With  Bausch  &  Lomb's  Library — (1)  Louse  from  Human  Head.  (2) 
Palate  of  Fulgar  carica.     (3)  Photographs  of  the  Moon— T.  E.  Hall. 

6.  With  Bausch  <&  Lonib's  Family— (1)  Parasite  from  Fly.  (2)  Palate  of 
common  Slug.     (3)  Photograph,  Niagara  Falls — F.  A.  Pelton. 

7.  With  F.  Leitz— (1)  Type  Slide,  50  Diatoms.  (2)  Foraminifera  from 
Ireland.     (3)  Fibres  of  Italian  Flax— William  R.  Stone. 

8.  With  Bausch  &  Lomb's  Student — (1)  Diatoms,  Arachnoidiscus  Ehr. 
in  aStn.  (2)  Polycistina  from  Barbados.  (3)  Fibres  of  Cotton — Wm,  R.  Stone. 

9.  With  Bansch  &  Lomb's  Investigator — (1)  Fossil  Diatoms,  New  Britain 
depoeit  (2)  Globigerina  Ooze  from  1950  fathoms  depth.  (3)  Fibres  of  Silk 
and  Wool— William  R.  Stone. 

10.  With  Beck's  New  National—  Circulation  of  Blood  in  Foot  of  Frog- 
Miss  Caroline  T.  Robbins. 

11.  WithF.  Leitz— (1)  Section  of  Scalp.  (2)  Section  of  Skin,  showing 
Pores  and  Glands.     (3)  Section  of  Tooth — Miss  Caroline  T.  Robbins. 

12.  With  Zentmayer's  Histological— (1)  Wing  of  Butterfly.  (2)  Vase, 
and  Bouquet  made  of  Butterfly  Scales  and  Diatoms.  (3)  Rosette  240  Diatoms 
etc. — Miss  Mary  E.  Goodrich. 

13.  With  Bansch  &  Lomb's  Investigator— (1)  Section  of  Spine  of  Ech- 
inns.  (2)  Section  of  Coal,  showing  Fossils.  (3)  Spiracle  of  Dy  tiscus — Prof. 
J.  H.  Peck. 

14.  With  French— (1)  Skin  of  Holothurian.  (2)  Crystal  bearing  Mica. 
(3)  Wtigs  of  Honey  Bee— Prof.  J.  H.  Peck. 

15.  With  Bausch  &  Lomb's  Family— (1)  Type  slide  of  Holotburidoe. 
(2)  Section  of  Pitehstone     (3)  Gizzard  of  Cricket —C.  W.  Marshall. 

16.  With  Bansch  &  Lomb's  Model— (I)  Spines  of  Starfish.  (2)  Gold  Sand 
from  California.     (3)  Fern  Crystals  of  Silver. — Joseph  Sayers. 

17.  With  Bansch  &  Lomb's  Library — (1 )  Section  of  Fossil  coniferous  Wood. 
(2)  Longitudinal  section  of  mahogany.  (3)  Longitudinal  section  of  Pine — 
Joseph  Sayera. 

la  With  French— (1)  Eye  of  Fly.  (2)  Proboscis  of  Butterfly.  3.  Plant 
Loose — Walter  L.  Williams. 
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19.  With  Acme,  No.  4~(1)  Section  of  Cartilage.  C^)  Blood  Ooiposdes, 
Amphiama.     (3)  Section  showing  stractore  of  Mnade — Dr.  G.  J.  Holmes. 

20.  With  Baasch  &  Lomb's  Harvard — (1)  Section  showing  OssificatioD 
of  Cartilage.  (2)  Blood  Corpuscles,  Allligator.  (3)  Section  showing  stmc- 
tnre  of  Nerve — Dr.  G.  J.  Holmes. 

21.  With  Baasch  &  Lomb's  Model— (1)  Section  of  Bone.  (2)  Blood  Oor. 
pnscles,  Human.  (3)  Section  showing  stractare  ofBiain — Dr.  G.  J.  Holmes- 

22.  With  Baasch  &  Lomb's  Universal — (1)  Mineral  section,  Wavellite, 
with  Polarized  Li^ht.  (2)  Japanese  Sketch,  made  of  Batterfly  Scales.  (3) 
Skin  of  Sole— A.  L.  Wiard. 

23.  With  Zentmajer's  Army  Hospital — (1)  Mineral  section,  Porphyritic 
Basalt,  with  Polariied  Light.  (2)  Section  of  Chalcedony,  with  Polarized 
Light.     (3)  Young  Oysters— M.  S.  Wiard. 

24.  With  French — (1)  Transverse  section  of  stem  of  Lime.  (2)  Trans- 
verse section  of  Petiole  of  Pond  Lilly.    (3)  Young  Starfish— M.  S.  Wiard. 

25.  With  Wales'  New  Working— Living  objects  in  Water— A.  N. 
Lewis. 

26.  With  Wales'  New  Working— Living  objects  in  Water— C.  M. 
Burgess.  

EDrrORIAL. 

Proportion  of  Instruments  in  Use. — A  soiree  is  a  prett} 
good  place  at  which  to  observe  the  kind  of  instruments  in  use 
by  the  local  scientists.  An  illustration  of  this  is  just  at  hand 
in  the  case  of  the  exhibits  made  by  the  New  Britain  Scientific 
Association,  where  we  find  the  number  of  instruments  credited 
to  each  maker  was  as  follows : 

Bausch  &  Lomb,  12. 

Zentmayer,  4. 

Wales,  3. 

French,  3. 

F.  Leitz,  2. 

Beck,  1. 

Acme,  1. 
It  must  be  very  gratifying  to   Bausch  &  Lomb  to  find  that 
their  instruments  represent  forty -six  per  cent  of  the  total. 

The  Philadelphia  concern  which  is  notorious  for  cut  rates  and 

clearance  catalogues  came  very  near  not  being  represented  at  all. 

Watson  &  Sons  of  London,  do  not  happen  to  be  represented 

in  the  list.     We  trust  our  New  Britain  friends  will    not  forget 

the  high-grade    of  workmanship    for  which  the  Watsons  are 
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noted,  and  the  fact  that  they  are  now  sending  instruments  into 
this  country  every  month.  There  ought  to  be  at  least  one  of 
them  in  New  Britain. 


nCBOSCOPICAL  APPARATUS. 


An  Effective  Method  of  Improving  Cheap  Microscopes. 

— The  purchase  of  a  first-class  microscope  is  not  possible,  unfor- 
tunately, to  many  persons  with  limited  purses.  Those  who 
have  spare  time  and  hand-cunning  may,  however,  overcome 


this  initial  difficulty  to  a  great  extent,  and  to  help  people  of 
this  class  to  help  themselves  this  design  is  submitted. 

The  instrument  here  dealt  with  is  one  of  the  class  sold  by  the 
instrument  makers  as  a  '*  Student's  Microscope,''  and  is  suitable 
for  beia^nners.    In  its  original  form  it  is  in  one  piece  with  the 
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base,  B,  on  which  it  stands  vertically.  It  is  sometimes  fitted 
with  lens  powers  of  8,  12,  and  16  diameters,  the  latter  of  which 
is  probably  its  limit  for  non-achromatic  lenses.  But,  of  course' 
the  design  is  suitable  for  any  similar  body,  however  high  class. 
It  is  quite  free  from  vibration,  and  admits  of  the  body  being 
raised  or  lowered,  and  also  swivelled  in  any  direction  ;  and  the 
same  remarks  apply  to  the  mirror  or  condenser  fitted  beneath 
the  stage.  For  those  who  could  afterwards  get  a  better  instru- 
ment, this  one  need  not  be  discarded,  for  it  will  always  be  found 
highly  useful  for  viewing  the  general  structure  and  beauty  of 
small  insects,  the  parts  of  plants,  and  for  a  host  of  other  pur- 
poses. The  smoker  may  test  his  tobacco  for  adulteration,  and 
the  housewife  her  flour,  oatmeal,  etc.,  for  mites. 

A  few  glass  cells  should  be  built  for  properly  viewing  live 
insects.  This  may  be  done  by  cutting  oflf  short  pieces  of  3-16  in. 
glass  tube,  and,  after  carefully  rubbing  the  ends  down  flat  and 
parallel  on  sandstone  with  water,  cementing  them  to  slips  of 
glass  with  Canada  balsam ;  a  loose  slip  of  glass  being  used  to 
confine  the  insect  within  the  cell,  where  all  its  motions  may  be 
watched.  For  objects  not  requiring  the  light  through  them,  a 
dead  black  slide  should  be  used.  In  the  outer  corner  of  the 
stage  there  is  a  i-in.  hole,  to  which  may  be  fastened  a  simple 
swivel  for  a  stage  forceps.  A  small  drawing-pen  makes  a  very 
fair  substitute  for  a  stage  forceps. 

But  to  return  to  the  "Student's  Microscope."  Cut  off"  the 
mirror  portion  from  the  lens  portion,  and  to  the  latter  solder  or 
sweat  neatly  a  brass  arm  piece  of  the  form  shown,  and  having  a 
hole  in  the  centre  of  end  through  which  the  screwed  pin  is 
passed  to  clamp  it  in  any  position  to  the  slotted  upright  of  stand. 
The  stand  and  upright  may  be  made  of  brass  or  of  wrought 
iron,  the  stand  (which  is  square)  having  a  groove  formed  in  its 
upper  surface  into  which  the  foot  of  upright  is  fitted  and  sol- 
dered, or,  better  still,  brazed,  if  the  means  are  available.  On  to 
the  arm  is  fitted  and  soldered  the  stem,  i,  which  is  a  bit  of  brass 
tubing,  and  on  stem,  i,  is  fitted  and  soldered  the  stage,  s,  which 
is  of  1-16  in.  brass  and  fitted  with  steel  or  spring  brass  clips  to 
hold  the  slides. 

The  mirror  portion  should  now  be  dealt  with.  Drill  a  small 
hole  through  the  base  ring,  b,  and  rivet  a  short  piece  of  thin 
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brass  tube,  k,  to  it,  first  interposing  a  stiflfening  piece  of  a  suffi- 
cient thickness  to  bring  the  mirror's  centre  line  true  to  centre 
line  of  lenses.  Then  solder  the  whole  together  neatly,  the  rivet 
serving  to  hold  in  position.  The  piece  k  is  then  sprung  on  to 
the  stem,  i,  where,  if  properly  fitted,  it  will  hold  the  mirror  in 
whatever  position  placed.  To  ensure  this,  the  piece  should  be 
cut  from  a  tube  a  little  smaller  in  diameter  than  the  stem,  i, 
and  put  on  a  mandrel  and  well  planished  on  the  outside  with  a 
hammer- nose  or  planisher ;  then  it  will  hold  admirably,  and 
may  be  slipped  ofi"  or  on  at  will. 

The  slot,  p,  is  also  very  handy  for  attaching  the  arm  of  a  con- 
denser or  a  candle-holder  for  night  work.  All  essential  meas- 
surements  may  be  taken  from  the  scale.  The  under  side  of 
stage,  and  that  portion  of  its  upper  surface  beyond  the  glass 
slides,  should  be  coated  with  a  dull  black,  and  if  the  stand,  up- 
right, and  arm  are  painted  with  a  dark  enamel  paint,  the  whole 
thing  will  have  a  very  neat  appearance. 

Care  must  taken  in  staining  the  stand  upright,  etc.,  not  to  set 
up  cross  reflections  that  would  confuse  the  light  on  the  field, 
and  care  must  also  be  exercised  to  get  the  field  hole  in  stage 
coincident  with  axis  of  microscope.  If  the  stand  is  made  of 
brass,  it  should  be  cleaned  up  nicely  and  bronzed. —  Work. 


MICBOSGOPICAL  MANIPULATION- 

Preparing  the  Ovaries  of  Scilla  patula. — Miss  Lily  H. 
Huie  finds  that  the  best  method  for  preparing  the  ovaries  of  S. 
pcUula,  in  order  to  demonstrate  the  protein  crystalloids,  is  by 
first  fixing  in  Mann's  Watery  Corrosive  Fluid.  "  To  a  boiling 
0.76  per  cent,  common  solt  solution,  sublimate  is  added  to  satu- 
ration (12  grm.  for  100  cc).  The  solution  is  then  allowed  to 
cool,  when  crystals  of  sublimate  make  their  appearance.  Pre- 
serve the  solution  without  decanting. — M.  Heidenhain, 
Martin  Heidenhain's  corrosive  sublimate 

solution  ....        100  cc. 

Picric  Acid  ....  1  grm. 

Tanaic  Acid         ....  1  grm. 

"  The  tissues  were  carefully  dehydrated  and  taken  through 

chloroform  into  paraffin,  and   serial  sections  cut  not  thicker 
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than  2-3  Micron.    .    .    The  paraffin   ections  were  spread  out 
on  warm  water  (40—46**  C),  after  Gulland,  and  fixed  to   the 
slide  by  Mann's  albumen  method,  and  then  stained  in  Mann's 
methylblau-eosin  mixture  as  follows  : — 
Requisites. — The  staining  fluid  : — 

a. — 1  per  cent  methylblau  in  distilled  water    .    35  oc. 
1  per  cent,  water-soluble  eosin  in  dis- 
tilled water        .  .  .  .    45  cc. 
Distilled  water         ....  100  cc. 
6. — 1  per  cent,  caustic  soda  in  absolute  alcohol. 
The    Methylwasserblau  was  obtained    firom    Dr.    Grubler, 
Leipzig. 

Method. 
1. — Stain  for  twenty-four  hours. 
2. — Rinse  the  dark-blue  sections  in  ordinary  water. 
3. — Dehydrate  thoroughly  with  absolute  alcohol. 
4. — ^Transfer  the  slide  to  a  vessel  containing :  Absolute  alco- 
hol, 30  cc.,  and  1  per  cent,  caustic  soda  solution  in  abso- 
lute alcohol,  4  drops.    Wait  till  sections  are  of  a  rust 
color. 
5. — Remove  all  traces  of  caustic  soda  with  absolute  alcohol. 
6. — Rinse  sections  in  ordinary  water  for  one  minute.    Red 

clouds  are  given  oflf  and  the  sections  become  bluish. 
7. — Place  slides  for  two  minutes  into  water  slightly  acidified 
with  acetic  acid.  This  is  done  to  deepen  and  fully  re- 
store the  blue  color,  and  also  to  fix  the  eosin. 
8. — Dehydrate,  clear  with  xylol  (not  clove  oil),  and  mount  in 
turpentine  balsam." — The  IntemationcU  Journal  of  Micros- 
copy. 


BACTEBIOLOOl. 


Bacteria  of  the  Intestinal  Canal.— Drs.  Gilbert  and  Domi- 
nici  recently  reported  to  the  Biological  Society  of  Paris,  the  re- 
sults of  an  interesting  experiment,  the  purpose  of  which  was  to 
determine  the  influence  of  purgatives  in  the  elimination  of  mi- 
crobes from  the  alimentary  canal.  Half  an  ounce  of  sulphate 
of  soda  and  an  equal  quantity  of  magnesium  sulphate  were  ad- 
ministered to  a  healty  adult  in  the  morning  before  breakfast. 
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The  bowels  were  evacuated  six  times  during  the  day,  tbe  total 
weight  of  the  fecal  matter  passed  being  1.5  kilograms  (3  3 
pounds).  Tbe  number  of  microbes  contained  in  each  milligram 
of  fecal  matter  was  found  to  be  272,253,  and  tbe  total  number 
evacuated  during  the  day  was  411,000,000,000.  The  number  of 
microbes  normally  contained  in  the  fecal  matter  of  the  person 
examined  was  found  to  be  67,000  per  milligram,  and  the  num- 
ber eliminated  in  twenty-four  hours,  12,000,000,000.  The  pur- 
gation, therefore,  resulted  in  the  discharge  of  thirty-four  times 
the  usual  number  of  germs.  The  day  following,  the  microbes 
found  in  the  fecal  matter  was  about  double  the  ordinary  num- 
ber; and  on  the  second  day  the  fecal  matter  was  normal  in 
quantity,  while  the  number  of  germs  was  only  1350  per  milli- 
gram, or  580,600,000  in  all, — less  than  one  twentieth  the  normal 
amount,  and  one  seven-hundredth  tbe  amount  discharged  on 
the  day  of  purgation. 

A  continuous  milk  diet  was  shown  to  have  a  decided  action  in 
reducing  the  number  of  microbes  in  the  feces.  This  eflfect,  how- 
ever, was  not  manifested  until  the  end  of  the  fifth  day  after  be- 
ginning an  exclusive  milk  diet.  The  action  of  purgatives  in 
disinfecting  the  alimentary  canal  was  prompt,  but  ephemeral. 
The  only  way  in  which  intestinal  asepsis  can  be  maintained  is 
by  an  aseptic  dietary.  The  writer  has  found  granose,  zwieback, 
and  other  thoroughly  steriUzed  farinaceous  foods  extremely 
valuable  for  this  purpose,  as  they  establish  complete  asepsis  of 
the  stomach. 

The  subject  of  intestinal  asepsis  in  one  generally  recognized 
as  of  great  importance.  In  the  opinion  of  the  writer  it  is  one 
of  the  most  important  questions  in  the  domain  of  rational  medi- 
cine. The  observations  of  Bouchard,  Dana,  and  various  other 
investigators  have  clearly  shown  that  ptomaines  absorbed  from 
the  alimentary  canal  are  probably  the  chief  cause  of  degenera- 
tions of  the  liver,  kidneys,  the  central  nervous  system,  and 
other  portions  of  the  body  which  have  so  long  baffled  medical 
skill.  The  renowned  Dujardin-Beaumetz,  during  the  last  few 
years  of  his  life,  constantly  called  the  attention  of  the  profes- 
sion to  the  importance  of  an  aseptic  or  antiseptic  dietary  in  the 
treatment  of  a  large  variety  of  chronic  disorders,  especially 
Bright's  disease,  diabetes,  and  other  maladies  involving  the 
eliminative  organs.    Glenard  has  likewise  emphasized  the  ne- 
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cessity  for  a  strict  observance  of  asepsis  in  the  dietary  of  persons 
suffering  from  dilatation  of  the  stomach. 

A  dietary  of  milk  foods  and  farinaceous  foods  is  unquestion- 
ably best  suited  for  the  establishment  of  asepsis  in  the  alimen- 
tary tract.  The  most  forcible  objection  which  can  be  brought 
ogainst  the  use  of  flesh  foods,  fish,  oysters,  and  cheese,  is  the 
readiness  with  which  these  substances  undergo  decomposition 
in  the  alimentary  canal,  and  the  excellent  culture  medium  thus 
presented  for  the  development  of  microbes  and  their  character- 
istic ptomaines. — Modem  Medicine. 

Bacterial  Origin  of  Eclampsia. — Leusden  (in  Vvrchmo^s 
Archiv.  Bd.  cxl,  iii,  H.  i),  after  examining  the  various  organs  of 
two  cases  in  which  eclampsia  occurred,  says :  "  I  have  found 
nothing  which  indicates  the  infectious  Cbacterial)  origin  of 
puerperal  eclampsia.  The  probability  is  that  a  toxic  substance 
circulating  in  the  blood  is  the  cause  of  the  eclamptic  attacks. 
The  changes  in  the  kidneys  are  the  principal  organic  lesions. 
The  embolism  in  the  lungs  of  the  placental  giant  cells  is  only 
an  accidental  coincidence.  There  are  no  emboli  containing 
liver  cells.  The  minute  necrotic  changes  in  the  parenchyma  of 
the  liver  in  both  cases  could  not  be  connected  with  the  cause  of 
eclampsia.  The  hyaline  (fibrous)  thrombi  of  the  lung  and  liver 
capillaries  are  the  result  of  secondary  ursemic  changes,  and  are 
independent  of  the  eclampsia. — (Janada  Medical  Record, 


VEDICAL  MICSOSGOPT. 


Influence  of  Lecithin  on  the  Growth  of  Organisms. — 

Experiments  with  dogs  and  other  animals  show  that  subcut- 
aneous injections  of  lecithin  increase  notably  the  number  of  red 
corpuscles  in  the  blood.  They  rise  to  800,000  or  a  million  and 
more  above  the  normal,  and  the  hemoglobin  is  also  increased. 
This  improved  condition  of  the  blood  comes  immediately  and 
lasts  a  long  while.  The  scientists  who  have  made  a  special 
study  of  this  subject  are  Danilewsky,  Selenski  and  Sostin,  and 
their  report  to  the  Academic  des  Sciences  is  full  of  interest.  Ex- 
periments on  the  egg  and  larvse  of  frogs  showed  that  it  produced 
an  extraordinary  growth  in  the  tadpoles,  and  these  tadpoles 
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showed  much  less  pigment  than  the  others.  Lecithin  does  not 
act  like  a  food.  It  is  not  an  organo-plastic  substance.  It  in- 
creases the  assimilation  of  the  food,  and  has  a  direct  stimulat- 
ing influence  of  great  importance  on  the  processes  of  multipli- 
cation among  the  cellular  elements.  The  improvement  of  the 
blood,  we  know,  is  the  most  important  condition  to  stimulate 
the  growth  of  the  organism,  that  is,  the  multiplication  of  its 
morphologic  elements  and  their  development.  And  this  leci- 
thin accomplished  in  these  experiments, — Semaine  Medicale. 

The  Culture  Tube  in  Diagnosis  of  Diphtheria. — We 
notice  that  some  of  our  contemporaries  are  speaking  contempt- 
uously of  the  culture  tube  as  a  method  of  diagnosis  in  diph- 
theria, and  some  of  the  more  foolish  are  intimating  that  we  will 
soon  do  away  with  microbes  and  go  back  to  the  good  old  style. 
It  is  true  that  some  modifications  have  been  made  in  the  method 
by  which  bacteriological  diagnosis  of  diphtheria  is  made,  but 
the  value  of  the  method  is  none  the  less  great.  It  is  now,  we 
believe,  conceded  that  if  the  cultures  obtained  from  the  throats 
which  are  supposed  to  have  diphtheria  contain  no  bacillus 
either  identical  with  or  resembling  that  of  the  Klebs-LoeflBer 
bacillus,  the  case  is  not  one  of  diphtheria.  If,  however,  these 
organisms  are  found,  it  is  not  possible  to  make  a  diagnosis  at 
once  of  diphtheria,  without  inoculations,  for  there  is  a  non- 
virulent  bacillus  which  in  all  respects  resmbles  morphologically 
the  true  bacillus.  If,  however,  in  connection  with  this  bacillus 
there  are  clinical  symptoms  of  diphtheria,  then  the  diagnosis 
is  practically  certain.  Thus,  the  bacteriological  methods  have 
both  a  positive  and  a  negative  value  that  is  extremely  great. — 
Medical  Record. 

DLiTOMS. 

Diatomology  as  an  Aid  to  Geology. — By  M.  J.  Tempere. 
Who  would  maintain  at  the  present  time  that  the  study  of 
Diatoms  is  of  small  importance,  and  not  recognise  that  as  much 
and  even  more  than  any  branch  of  Cryptogamia  it  has  a  right 
to  be  classed  among  those  which  can  powerfully  aid  the  re- 
searches into  the  secrets  of  Nature  that  are  the  most  difficult  of 
solution? 
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Diatomology  exists.  It  is  a  science  which  nevertheless  haa 
not  received  the  unanimous  sanction  of  learned  men,  for  in  the 
best  treatises  of  Botany  there  is  scarcely  any  mention  of  Diatoms 
and  of  their  importance  in  Nature. 

The  study  of  Algse  in  general,  of  Mosses,  Fungi,  and  of  Lich- 
ens, is  honored  everywhere.  There  is  not  a  university,  a 
faculty,  or  a  large  school,  that  does  not  reckon  among  its  savants 
those  who  occupy  themselves  with  the  different  branches  of 
cry ptogamic  botany ;  but  of  Diatoms,  none! — at  least  in  France, 
for  among  foreigners  I  could  mention  many,  among  whom  are 
two  of  our  collaborators. 

The  reasons  that  I  have  heard  given  as  an  excuse  for  this 
neglect  appears  to  me  so  ill-founded  that  they  are  hardly  worth 
noticing ;  some  of  them  even  appear  to  me  to  be  only  the  ex- 
pression of  one  who  will  not  discuss  the  question. 

In  our  last  number  I  mentioned  the  observation  made  by 
Prof.  P.  T.  Oleve,  of  Upsala,  on  the  identity  of  the  species  found 
on  the  coast  of  Greenland  and  on  the  north  of  Asia,  giving  rise 
to  the  idea  of  a  current  between  the  two  opposite  points,  and 
thus  aiding  the  solution  of  a  hydrographical  problem.    ' 

To-day,  by  the  reading  of  a  brochure  having  the  title.  Pre- 
liminary Report  on  the  Physical  Geography  of  the  Littorian 
Sea,  by  Henry  Munthe  (a  work  published  in  the  Bulletin  of  the 
Geological  Society  of  Upsala,  No.  3,  Vol.  II.,  1894),  I  have  seen 
with  pleasure  that  at  length  a  geological  savant,  not  content  to 
borrow  from  Palseontology  for  proofe  in  aid  of  his  deductions, 
relating  to  the  successive  changes  to  which  the  Baltic  Sea  has 
been  subjected,  has  appealed  to  Diatomology  by  requesting  our 
colleague.  Prof.  P.  T.  Cleve,  to  study  the  species  contained  in 
those  beds  which  present  distinct  characters  of  these  transfor- 
mations, so  that  he  may  be  able  to  add  another  proof  to  those 
which  he  has  already  obtained. 

Already  for  some  time  researches  and  comparative  studies 
have  been  undertaken  by  a  certain  number  of  diatomists  with 
this  object  in  view,  and  I  am  certain  that  from  these  studies  the 
importance  of  Diatomology  will  result,  and  that  one  day  they 
will  place  it  in  the  first  rank. 

The  recent  labors  of  Dr.  P.  Miguel  have  evidently  contri- 
buted much  to  this  end,  in  offering  to  diatomists  new  methods 
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of  study,  which  enable  them  to  follow  the  different  phases  of 
the  life  of  these  organisms,  their  transformations,  and  to  com- 
pare that  which  they  can  obtain  in  their  laboratories  with  that 
which  Nature  presents. — Ihe  InternatUmcd  Journal  of  Microscopy. 


MICSOSCOPICAL  SOCIETIES. 

Quekett  Microscope  Club. 

Jamuiry  17. — Mr.  Nelson  exhibited  a  triplet  magnifier,  con- 
structed on  a  formula  of  his  own  by  Messrs.  Watson,  giving  an 
amplification  of  141-2  with  a  working  distance  of  1-2  in.  Mr. 
Karop  said  he  had  been  given  an*opport  unity  of  examining  this 
lens,  and  for  sharpness  of  definition  it  was  certainly  one  of  the 
very  best  he  had  seen. 

Mr.  P.  Orfeur  exhibited  and  described  a  compound  substage 
apparatus,  which  permitted  of  every  modification  of  aperture, 
arangement  of  diaphragms  and  spots,  besides  colour  and  polar- 
ising effects.    The  apparatus  was  discussed  by  the  president 

and  others. 

A  paper  entitle  "Notes  on  Some  Ploridese,"  by  Mr.  T.  H. 
Buff'ham,  was,  in  the  absence  of  the  author,  taken  as  read. 

The  Microscopical  Society  of  Utah. 

January  11th,  1895. — The  Microscopical  Society  of  Utah  was 
organized  with  a  membership  of  about  twenty.  Previous  to 
this  time  much  microscopical  work  had  been  done  in  Utah, 
but  each  microscopist  had  worked  alone,  and  hence  much  of 
the  good  which  comes  from  association  was  lost. 

The  membership  of  the  society  comprises  members  of  the 
feculty  of  the  University  of  Utah,  physicians  residing  in  vari- 
ous parts  of  Utah,  public  school  teachers  and  a  few  business 
men  and  women. 

At  the  time  of  organization  the  following  officers  were 
elected:  James  E.  Talmage,  President  of  the  University  of 
Utah,  President;  Dr.  Chas.  F.  Wilcox  of  Salt  Lake  City,  Vice- 
President;  Miss  Amelia  E.  Brotherhood,  Instructor  in  Art, 
University  of  Utah,  Secretary;  and  Prof.  C.  A.  Whiting  of  the 
University  of  Utah,  Treasurer  and  Curator.    At  the  annual 
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meeting  held  October  11th,  all  of  these  officers  were  re-elected* 
The  regular  meetings  are  held  monthly,  and  special  working 
sessions  are  occasionally  held  at  which  practical  instruction  is 
given  in  the  technique  of  the  microscope,  and  in  mounting  sec- 
tions for  examination. 

Since  its  organization  many  valuable  papers  relating  to  mi- 
croscopy have  been  presented.  Among  these  may  be  named: 
"  Tyndale  and  the  Germ  Theory  of  Disease,"  "  The  Microscope 
in  the  Diagnosis  of  Disease,"  "  The  Microscopy  of  the  Nerves," 
The  Microscope  in  Mineralogy  and  Lithology,"  "The  Tech- 
nique of  Mounting  Animal  Tissue,"  "A  Stereopticon  exhibition 
of  Microscopical  Preparations,"  'Reptilian  Blood,"  and  several 
other  papers  of  similar  trend. 

Through  the  kindness  of  the  University  authorities  the  Society 
is  granted  the  use  of  ample  rooms  in  the  University  of  Utah 
and  the  use  of  many  fine  microscopes  belonging  to  that  instita- 
tion. 

The  Society  is  continually  increasing  in  membership,  and 
ts  career  of  usefulness  in  stimulating  scientific  investigation  has 
only  begun. 

If  its  present  condition  is  an  indication  of  its  future  course, 
The  Microscopical  Society  of  Utah  will  be  an  important  factor 
in  shaping  the  scientific  thought  of  the  new  state  of  Utah. 

C.  A.  Whiting. 
Lincoln  Microscopical  Club. 

January  29th,  1896. — The  Secretary  was  directed  to  renew 
subscriptions  to  the  following  periodicals:  The  Microscope, 
Zeitschift  fur  Wissenschaftliche  Mikroskope,  Zeitschift  fur 
Augewandte  Mikoskopic,  Journal  of  the  Quekett  Club. 

OflScers  were  elected  as  follows :  President,  Dr.  C.  E.  Bessey ; 
Vice-president,  Prof.  E.  H.  Barbour ;  Treasurer,  Mr.  J.  S.  Dalls  ; 
Secretary,  Mr.  Ronersound  ;  Members  of  Executive  Committee, 
Dr.  Philbrick  and  Mr.  P.  E.  Clements 

Dr.  Bessey  exhibited  a  small  microtome  by  Reichert  and  ex- 
plained its  construction  and  working. 

Mr.  Dalls  showed  further  slides  illustrating  the  Brownian 
movement*  His  slides  showed  that  the  movement  was  largely 
due  to  bacteria,  there  being  no  movement  in  slides  where  pre- 
cautions were  taken  in  sterilizing. 
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Dr.  Ward  exhibited  slides  of  Doliolum,  one  of  the  Tunicates. 
Mr.  Clements  showed  a  modification  of  the  Schultze  dehy- 
drating apparatus.  Roscoe  Pound, 

Secretary. 


NEW  PUBLICATIONS. 


Immunity  protective  inoculation  in  infectious  diseases 
and  serum-therapy. — 325  pp.  New  York;  Wm.  Wood  &  Co., 
1895. 

Dr.  Sternberg  is  well  known  as  an  author  on  bacteriological 
subjects.  This  new  work  bears  out  the  reputation  of  the  author 
as  a  close  student  of  literature  and  as  an  observer  as  to  practical 
details.  The  volume  is  indeed  timely  for  so  much  has  been 
written  on  the  subject  of  serum-therapy  and  antitoxins,  so  much 
of  the  literature  is  scattered,  and  much  of  it  will  not  bear  close 
scrutiny.  Dr.  Sternberg  has  done  well  in  sifting  the  matter 
thoroughly  and  giving  the  practitioner  reliable  data,  which  he 
may  use  in  practice. 

He  considers  first  the  subject  of  natural  immunity,  and  all 
students  will  agree  with  him  when  he  says  "No  questions  in 
general  biology  are  more  interesting,  or  more  important  from 
a  practical  point  of  view  than  those  which  relate  to  the  suscep- 
tibility of  certain  animals  to  the  pathogenic  action  of  certain 
species  of  bacteria,  and  the  immunity,  natural  or  acquired,  from 
such  pathogenic  action  which  is  possessed  in  other  animals." 
The  following  facts  are  set  down,  that  young  animals  are  more 
susceptible  than  older  ones,  race  immunity — in  the  immune 
animal,  multiplication  does  not  occur,  or  is  restricted  to  a 
local  invasion  of  limited  extent,  and  in  which  after  a  time  the 
resource  of  nature  suffice  to  destroy  the  parasitic  invader. 

These  "resources  of  nature"  upon  which  natural  immunity 
depends  are  available  for  the  prevention  of  infection  but  they 
may  be  neutralized  by  various  agencies.  Naturally  immune  ani- 
mals maybe  infected  by  adding  certain  substances  to  pathogenic 
bacteria.  Natural  immunity  may  be  explained — first  Phago- 
cytosis; second,  action  of  blood  serum  and  other  organic  liquids 
upon  bacteria.  Acquired  immunity  may  depend  on  the  develop- 
ment of  antitoxins  in  the  body  of  the  immune  animal.     There 
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is  also  a  tolerance  which  may  be  acquired  when  large  doses  of 
certain  medicines  are  used  or  in  the  case  of  arsenic.  In  the 
second  part  of  the  book,  special  attention  is  given  to  protective 
inoculation  and  serum-therapy.  The  infectious  diseases  con- 
sidered are  anthrax,  chicken  cholera,  cholera,  diptheria,  foot- 
and  mouth  disease,  glanders,  hog  cholera,  hog  erysipelas,  hyd- 
rophobia, influenza,  influenza  of  horses,  pleuro-pneumonia  of 
cattle,  pneumonia,  rinderpest,  smallpox,  swine  plague,  strepto- 
coccus infection,  symtomatic  anthrax,  tetanus,  tuberculosis, 
typhoid  fever  and  yellow  fever. 

Tables  are  given  to  show  the  value  of  antitoxin  treatment  of 
diptheria  from  various  sources.  The  results  are  certainly 
highly  gratifying. 

Dent's  for  Consumptives,  or  the  Scientific  Manage- 
ment of  Pulmonary  Tuberculosis. — This  is  the  title  of  a  book 
which,  under  the  authorship  of  Dr.  Charles  Wilson  Ingraham, 
will  soon  (about  Feb.  10th)  be  issued  by  the  Medical  Reporter 
Publishing  Co.  of  Rochester,  N.  Y.  The  complete  work  of  35 
chapters  is  devoted  to  the  general  management  of  Pulmonary 
Invalids,  no  reference  whatever  being  made  to  drug  treatments. 
The  object  of  the  author  is  to  supply  the  Physician  with  a  prac- 
tical work,  and  at  the  same  time,  by  eliminating  technical 
terms,  reduce  the  text  within  the  easy  comprehension  of  the 
intelligent  patient.  The  author  claims  that  '*a  good  under- 
standing of  his  condition  is  the  best  remedy  for  the  Consump- 
tive." With  this  book  in  the  hands  of  his  patient  the  physi- 
cian will  be  relieved  of  a  multitude  of  details  which  attach  to 
the  successful  management  of  such  cases.  Special  atttention 
has  been  given  those  chapters  pertaining  to  the  destruction  of 
tubercular  infection.  The  book  will  be  printed  on  72-pound 
antique  book  paper,  bound  in  cloth  (imitation  morocco),  with 
title  in  gold  leaf.    Price,  $1.76. 

The  Best  Waters  to  Drink.— By  Ephraim  Cutter,  M.D., 
12  pp.,  1896. 

After  giving  many  reasons  why  water  is  the  best  fluid  for 
man  to  drink,  it  is  claimed  that :  (I)  Well-water  free  from  con- 
tamination is  good,  (2)  Spring-water  away  from  man  is  better, 
and  (3)  Aerated  distilled  water  is  best.  Reasons  are  given  for 
this  preference. 
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MICROSCOPES  DUTY  FREE. 

Colleges  and  Educational  Institutions  in  t^e  U.  S.  are  entitled  to  im- 
port microscopes  and  Scientific  Instruments,  duty  free,  and  can  there- 
fore have  such  goods  shipped  to  them  at  I^ndon  prices,  by  ordering 
direct  from  us. 

Dr.  Henri  Van  Heorck's 
Microscope 

FOR  HIGH  POWER  WORK  AND 
PHOTO-MICROGRAPHY 

As  made  by  W.  Watson  and  Sons  to  the 
Specification  of  Dr.  Henri  Van  Heurck 
of  Antwerp  and  used  by  leading  Photo- 
micrographersin  the  U.  S.,  and  through- 
out the  world. 

Fitted  with  fine  adjofltment  of  utmost  seiifitiTeiieas 
and  precision,  not  liable  to  derangement  bv  wear. 

Has  rackwork  Braw-tnbe  to  correct  Ol^ectiTes  for 
thickness  of  cover  glass. 

Can  be  used  with  either  Continental  or  IBnglish 
OlijectiTee,  the  body  length  being  variable  fh>m  149 
to  300  millimeters. 

Has  the  fine  a4Ja8tment  to  sab-stage. 

The  instmment  is  speciallj  designed  to  afford  the 
greatest  possible  convenience  for  manipulation. 

Pucks:— As  figured,  with  one  eye-piece,  (but  with- 
out centering  screws  or  divisions  to  stage)  $92  50 
Also  made  with  Oontinental  form  of  foot  90  00 

Watson  &  Sons'  Edinburgh  Student's  Microscope. 

This  well  known  and  popular  Instrument 
can  now  be  hnd  mounted  on  either  the  Tbi- 
POD  or  CtoNTlNENTA  L  horse-^hoe  form  of  foot. 
It  is  suitable  for  iuvestif^tions  with  the  high- 
est powers.  The  quality  of  workmanship  is 
the  finest  possible.  It  is  unexcelled  for  sta- 
bility and  precision  of  working  parte.  Made 
in  four  forms  as  enumerated  below. 


Full  description  of  the  above  iDstrumente, 
and  illustrate  catalogue  of  microscopes  and 
apparatus  ;  also,  classified  list  of  40,000  ob- 
jects forwarded  post  free  on  application. 
STAND  E.— Microscope  Stand,  having  coarse  adjustment 
by  sliding  body  in  perfect  fittinfr  tube.    Fine  adjust- 
ment of  our  improved  form,   which  works  without 
the  least  lateral  motion,  understage  fitting  hung  on  a 
pivot  so  that  it  can  be  lifted  aside  with  apparatus  in 
it  when  direct  light  fW>m  the  mirror  is  required; 
double  mirror,     diaw-tube  divided  to  centimetres, 
milled  head  of  Fine  Adjustment  grooved  for  Photo- 
graphy, fitted  with  one  eye-piece  only 121.26 

The  above  instrument  fitted  with  two  ^e-piecee.  Abbe  Model  Illuminator,  with  set  of  Stops 

bigfaeet  quality  1  in..  26<>,  and  1-16  in.  Objectives,  complete  in   Mahogany  Case S44.60 

STAND  F.— ^Exactly  ^ilar  to  "  B/*  but  with  best  quality  spiral  rack  and  pinion  coarse  adjust' 

ment«  fitted  with    one  Eye-plece  only f27.00 

Complete  with  Objectives,  Ac.,  in  case,  as  above „ « $49.60 

STAND  **  O.**— Exactly  similar  to  **  F,*^  but  having  best  compound  substage  with  rackwork  to 

focoa  and  screws  to  centre,  as  figured  in  "  H  *'  stand.    With  one  Eye-piece  only 835  00 

Complete  with  OMectives,  Ac.,  in  case,  as  above $60.00 

STAND  **  H.**— The  most  complete  of  the  series.    Similar  to  "  («,"  Imt  having  large,  thin,  and 

very  rigid  mechanical  stage,  as  figured.    With  one  Eye-piece  only $47.60 

Complete  with  Objeetives,  case  as  above,  and  Abbe  Mod^l  Illuminator,  haviag  Iris  diaphragm 

and  set  of  stops  for  dark  ground  and  oblique  illumination,  complete $76  00 

W.  WATSON  A  SONS,  313  High  HolbornW.  0..  London,  England  and  78  Swanston  St.,  Mel- 
boame,  Australia.  Established,  1837. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 

FOR  SALE. — First  cliiflB  Botanical  raonnts,  25  cents.  Send  for  list ;  also 
will  exchange.  I.  PERCY  BLACKMAN,  Sandy  Hook,  Conn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best. 
Also  1-12  Powell  &  Leland  apochromatic  objective,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  CO.,  Adams  Expretw  Bldg.,  Chicago,  111. 

READ  the  nice  stories  in  Lippincott^s  Monthly  Magazine.  Yon  can  save 
50  cents,  (dab  rate)  by  subscribing  for  Lippincott  through  os. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  mounted  Hiides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Pautucket,  R.  I. 

FOR  SALE. — Pritchard's  Infusoria  (latest  edition,  colored  plates)  nntl 
Smith's  British  Diatomaoeas  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  using  them. 
Price  $60.  No  Sig. ,  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Hamline  University  desires  (o ex- 
change Atlantic  SbelU,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  from 
Southwestern  United  States.    Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul,  Miuneaota. 

ARRANGED  DIATOMS.  I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Your  name  can  be  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.    Refer  to  the  Editor  of  this  JoumaL 

M.  H.  DALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnut  Case  to  hold  200 objects,  containing 65,  3x :  mounted 
slides,  $10.  BulPs-eye  condenser  on  brass  stand  2}  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bed,  brass  feet  f7. 50.  Zeiss  Hygheman  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON.  3820  Ellis  Avenue,  Chicago,  lU. 


Specialties. 


KING'S  CEMENTS  ^'^"'"^"^'""^"^'i!S'theywiii.«»uia,t. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  ftiU  list  of  tpedalties. 

J.   D.    KING,    Cottage    City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  Revised  and  Greatlff  Enlarged. 

DESIGNED  to  suit  the  requirements  of  high  school  or  college,  or  to  guide 
any  who  may  desire  to  pnrsne  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  83moptical  table 
of  the  enlira  animal  kingdom  summarizing  all  the  phyla,  classes  and  orders, 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

«vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  ol  price.  Circulars  and  sample  pages  fomished  on 
application  to  author. 

Hknry  L.  Osborn, 

Hamline  University,  St.  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the   Pacific  Coast, 

Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  ^4.00  per  doz. 

O.  C.  HASTINGS, 
No.  9  Charles  St.,  Victoria,  British  Columbia. 

"MICROSCOPICAL  PRAXIS." 
By  Dr,  Alfred  C.  Stokes. 

Plain  language.    Illustrated.    260  pp.    Neat  binding.    Price  |i  .50. 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAI.  OF  MARINE  2;OOI/XiY  AND  MICROSCX)PY 
Issued  From 

THE  JERSEY  BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 

MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — The  Microscope  and  Instructions  for  its  use. 
PART  II. — ^Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LARGE  OCTAVO,  104  PAGES,  30  FIGURES ;  PRICE  St25,  POSTPAID. 
AddreflB,  Microscopical  Publishikg  CoifPANY, 

Washington,  D.  C. 
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CARLREICHERT 
MICROSCOPES. 


SOLE  AaENTS  FOR  UNITED  STATES. 


RICHARDS  &  CO.,  LTD., 


NEW  YORK, 


OmOAQO, 


41  BarciaT  Street.      108  Lake  Street. 


EpflBAiM  Cdtteb,  M.  D.  John  A.  Cuttkb,  M.  D. 

HEARTREST  SANATORY 

Mott  Avenue  &  i65th  street,  New  York. 

Microscopic  Freparattons  instratiiiii  M  linnte  Stmctore 
of  Tegetalle  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WALTER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  tiiat  line. 

PRICEIS. 

Catalogue  of  172  objects,  -  -  -  I0.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

OHAS.  W.  SMILEY,  Washingrton,  D.  C. 


FOR  SALE.— A  set  ot  slides  illustrating  the  Woody  Plants  of  Illinois, 
95  Genera.  -  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  HL 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  containing 
65  slides  for  |10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicago. 
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THE  FISK 

TRAGHRRS'   AGRNGIRS, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

EvEiunT  0.  FifK,  •  •  •  4  AshbnrtoD  Place,  Boeton,  Mass. 

Managrers. 

W.  B.  Hbkriok,  4  AahburtoD  Place,  Boston,  W.  D.  Kkrr,  70  Fifth  Atodim.  New  York. 

Man.  N.  T                                                                  ' 

Mra.  S.  D.  Thttrmono,  1242   Twelfth  8^  P.  Y.  Hinrssooir,  70  Fifth  Avenae.  New  York. 

Wasbinston,  D.  G.  N.  Y. 

A.  O.  FxsaxB,  4  Ashbarton  Place,  Boston,  W.  0.  Pbatt,  70  Fifth  Avenae,  New  York. 

Mawi.  N.  Y.                                            ,                 ., 

Jf  ABTHA  HoAO,  4  Ashburton  Place,  Boeton,  L.  B.  HAurr,355  Wabaah  Arenue,  Chicago, 

llaaa.  HI. 

Hbi,ick  Q.  Kaobb,  4  Aahburton  Place,  Bee-  J.  D.  Enquc,  Century  Building,  Minneapo- 

ton,  Maaa.  olis,  Minn. 

W.    O.    McTAoaAST,    26    King  St.,   West  Mks.  E.  Dowlimo    Enole,  Century  Bldg., 

Toronto,  Canada.  Uinneapolia,  Minn. 

H.  £.  Cbockkb,  70  Fifth  ATenue,  New  York,  G.  0.  Botntom,  120U  So.  Spring  St.,  Los. 

N.Y.  Angelee,  Cal. 

Sand  to  any  of  the  above  agonciee  for  100-page  Agency  Manual.  Correepondence  with  em- 
idoyars  la  inrlted.    Begistration  fomu  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

The  Garl  Zeiss  Optical  Works  in  Jena 

Are  recognised  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives,  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
description  of  a  number  of  new  accessorle^nTapparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F,  J.  EMMERICH,  Sr.,  Agent, 

74  Murray  St.,   New  York,  N.  Y. 


OPTICIAN. 
209  South  Uth  Street,    Philadelphia. 


HISTOLOGICAL    MICROSCOPES  $65. 


STUDENTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICRQMETER  RULINGS,   A  SPECIALTY. 


ILLUSTRATED  CATALOGUE  ON   APPLICATION. 
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To  Ji  tliii  Menu  inoiiicai  Soitr. 

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrTTTTTTITTTTTftTTITTTfTTTITTTHTTTTTTTTTf TTTTTT 

Admittance  Fee  $3.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  may 
forTfard  to  Chas.  W.  Smiley y  943  Mass. 
Avenue y  Was  king  ion  y  j2>.  C.^  a  setf-ad- 
dressed  envelope ^  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  J^om  the  blank y  the 
recipient  Tvill  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smiley y  trusting  to  him  to  se- 
cure the  needed  endorsements  and  recom- 
mendations. Mr.  Smiley  Tvilly  in  nineteen- 
tfventieths  of  cases y  be  able  to  endorse  per- 
sonalty the  applicant.  He  reserves  his  right 
to  decline  to  endorse  those  7v?iom  he  believes 
to  be  quarrelsome y  factious y  grossly  neg- 
lectfut  in  paying  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  membership 
privileges.  In  every  casCy  n'liether  endorsed 
or  noty  the  application  Tvill  go  for^vard  to 
the  Secretary  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 
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Q@®l©gieal  Magazine 

OR 

ZnontI|Iy  3ournaI  of  (Scology: 

WITH  WHICH  IS  INCORPORATED 

•*THR    OEOLOOIST.' 

EDITED  BY 

HENRY  WOODWARD,  LL.D.,  F.  R.  S.,  PresG.  S.,  F.  Z.  S.,  F.  R.  M.  S. 

OF  THE  BRITISH  MUSEUM  OF'  l^lATURAI*  HISTORY  *, 

ASSISTED  BY 

ROBERT  ETHERIDGE,  F.  R.  S.  L.  &  E-,  F.  G.  S.,  F.  C.  S  ,  &c. 

WILFRID  H  HUDLESTON,  M.  A.,  F.  R.  S.,  F.  G.  S  ,  F.  L.  S.,  F.  C.  S- 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  vS.,  &c. 

AND 

HORACE  BOLINGBOKE  WOODWARD,  F.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  H.No.  1-4. 
Jan.-    April,  1896,  NOW  READY. 

PUBLISHED   BY 

MESSRS.    DULAU    &   CO., 

37  SOHO  SaUABE,  LONDON,  W. 

It  is  earnestly  reqaested  that  Sabacriptions  maj  be  sent  to  DuLAU  AND 
Co.  in  advance.  SnbBcribeia  o(l8».  for  the  year  will  receive  the  Magazine, 
Post-free,  direct  on  the  Istof  each  Month.     Single  copies  1.1.  6d.  each. 


All  Communications  for  this  Magazine  should  he 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  in  future  be  addressed  to  the  Editor,  care  of 

MESSES.  DULAU  &  CO.,  37  Soho  Square,  London,  W. 
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MICROSCOPY. 


©" 


.UBINQ  th«  iMt  few  months 

I  h«Te  been  biuy  prepvlns 

many  nue  «&d  norel  ol^ecta 

for  Microeoopical    purpo*^   and 

bftTe  arrangvd  them  m  under  In 

Illastr»tod  Series. 

The  flrrt  of  tfaeae  it  the  Ml- 
crosooploAl  Studies  In  Mia- 
rtne  Zoology. 

The  Moond  Series  (vis.:  that 
for  1885)  consiets  of  14   splendid 
prepsrationt,  sir  of  the   bigheet 
possible  ezcelleuce  and  ipuaranteed 
permanent.    The  14  slides  sppear 
in  quarterly  Installments,  and  are 
accompanied  br  orer  100  pages 
of   desorlptlTe  letterprese* 
dealing  in  (rfeasant  but  exact  man- 
ner with  the  anatomy,  life-history 
and  habits  ot  the  respscttTs  sub- 
jects, while  1 9  fdll-psge  plates 
of  photo-engrsTlngfl,  dimwni 
from  life,  make  plain  all  details. 
Incln«lTe  Sabsoription,  •tf.^S,  post-free.    Full  prospectus  on  applicatioii. 
Ths  following  are  among  the  Slides  included  in  this  Series : 
L  Colony  of  the  loTely  Badiolarian  Bphmr9- 
mmm,  showing  parasitic  alg«.  40e 

5.  Ths  loTsly  Zoophyte  Ob«Ua^  polyps  fully 

expanded.  86c 

8.  Bulked  stage   of   the  larra    of   Bosy 

Feather  Star  (anUdom)  40c 

4.  An  entire  Sea- Butterfly  (PUntpod),  40c 

6.  LoTely  expanded  Zoophyte  8yne<»rytu.     40e 

Ths  prices  against  each  are  those  at  which  the  preparations  are  sold  ssparately,  show- 
ing what  a  cheap  lot  I  offer  in  series  at  $0.26,  post  free.  A  few  sets  of  Series  1  still  sTailable, 
18.8ft,  post  free.    Ssmple  Slide,  ftOc..  post  free. 

Prof.  J.  B.  Ainsworth  Daris,  Unirersity  Oullege,  Aberystwith,  writes:  ** Allow  me  to 
oongratnlats  you  on  the  rery  useful  work  yun  are  doing  by  the  publication  of  Journal,  with 
aooompanyiug slides,  which  are  most  admirable. 


60o 


6.  LoTely  Expanded  Zoophyte  SsrialaHa 

7.  Opossnm-shrimp  Jfy«ii,  showing  audi- 

tory organ  in  tail  38e 

8.  The  splendid  rare  organ-pips  Polysoon, 

Liehenopora  40c 

9.  Entire  larral  Plaice,  eye  Just  turning 

from  blind  side  and  6  other  equally 
flue  slides.  60o 


Botany. 


Superb  microscopical  preparations  of  Brazilian  I^tanas  — I  have 
been  unfortunate  in  obtsining  a  quantity  of  those  superb  stems — the 
most  loTely  in  the  whole  plant  kingdom— and  hare  arranged  them 


intwosetsof  6each,  atthepriceoffl.Sft  per  set,  or  fi  25  for  th** 
two.    The  most  exquisitely  charming  slides  that  conid  possibly  b « 
imagined  for  exhibition  at  popular  gitUierings.    As  the  quantity  is 
— ^— ^^-^— ^—     Tery  limited.  1  am  unable  to  sell  single  slides. 

Mloroftooplcal  Studies  In  Botany.— In  answer  to  many  requests,  I  hare  ar- 
ranged 20  magnificent  preparations  in  a  series  on  similar  lines  to  that  in  marine  soolugy  de- 
scribed aboTe. 

The  first  series  is  now  begun  and  comprises  20  highest-class  slides  (such  as  sell  singly 
at  25c  to  35c  each),  illustrated  by  desoriptlTe  letterpress  and  20  specially  beautiful  photo  mioru- 
grH>^  of  ^®  sections. 

Subscriptions,  16.25  only,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  illus- 
trations alone. 

Prof.  J.  W.  Oarr,  Uniyersity  College,  Nottingham,  writes:  **Ynur  BnUnical  Slides 
are  the  most  beautiful  I  hare  ever  seen.  The  following  are  among  the  slides  already  iasned  in 
aboTS  lines : 


1.  Tr.  sec.  fiower-bud  of  Lily  25o 

2.  **    **  do       of  Dandelion  30c 

3.  Longl  sec    do       of       dQ  25c 

4.  do  ftnit    ofFig  30c 


5.  Tr.  sec.  Aruit  of  Date  (splendid)  35c 

6     **     **    fioyrw  ot  EaehaekoUgia  80c 

7.  LongM.  sec.  double  fiower  of  Peony  25c 

8.  Leaf-fall  of  Sycamore  25c 


I  guarantee  the  perfection  of  all  my  mounts  and  will  be  pleased  to  tend 
selections  on  approval  lo  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  ia  stock 
at  prices  from  I1.30  per  dozen. 

Cost  of  Mailing,  i  slide,  10  cents  ;  2  slides,  15  cents ;  3  slides,  20  cents  and 
so  on.    Large  parcels  by  express  at  very  cheap  rates. 

Specialltv.  Marine  Zoology  (especially  in  expanded  Zoophytes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Terms.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  S.  paper  currency,  the 
former  preferred.  If  wished,  Mr.  0.  W.  Smiley,  Washington.  D.  i\  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Microscop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 


Biological  Station,  Jersey,  BngUmd. 


Specialist  in  Microaoopioal  Mounting. 
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Microscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may  be 
examined  without  removal  before  mounting.  They  are  prepared  with 
the  utmost  care  by  Walter  WHirE,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  0.  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
good  that  I  want  more.  As  a  well-cut  and  wellnstained  section  it  is 
equal  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 

Catalogue  of  172  objects, $0.02 

Single  specimens,  -        - .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMUET,  Wasliingtoii  D,  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  oflTered  at  the  moderate  price  of  85.50  per  ream.     We 
also  furnish — 
No.  1.  Genus  cover,  16}x24  inches,  at  $  4.00  per  100 
2.  "  '*  "  2.50  '' 

i  Dryers,  12x18       "  2.00 

Species  sheets,  16ix23J     '*  .50  " 

Orders  will  receive  prompt  attention.    Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C. 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  h&ve  writ- 
ten for  back  numbers  of  THE  MICROSCOPE  which  are  ex- 
hausted. For  any  five  of  the  following,  we  will  give  a  year's 
mibscription  : 

1881,  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  June,  Ang.  1884,  Mar., 
A^.,  Sept.,  Nov.  1885,  Mar.,  May.  1886,  Jan.,  May,  June,  Aug.,  Sept  1887, 
Aug,  1888,  Feb.,  Apr.,  May,  Dec  1889,  Jan.  1890,  Jan.,  Feb.  Jnne.  1891,  Jan., 
J»<y,  Aug.,  Not.     1892,  Feb. 
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TO  SOIEKT^IST^S. 

For  the  past  two  years  we  ha^ 
^made  unusual  eflPorts  in  elevatini 

the  standard  of  workmanship 
^our  microscopes.     Improvement 
have  been  made  in  constructioi 
jwe  have  introduced  ingenious  an 
(Systematic   methods  of  Avorkin 
.by  Avhich  w^e  obtain  accuracy 
I  delicacy  of  movements  Avhich 
jUnapproached,  higher  optical 
I  suits    have    been    attained,    am 
,  withal  prices  have  been  reduci 
,  throughout. 

SEND  FOR  COMPLETE  CATALOGUE. 

BAUSCH  &  LOMB^ 

Optical  Co., 


New  York 
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The  American 

MONTHLY 

GROSCOPICAl  JOURNAL 


CONTAINING 


►NTRIBUTIONS  TO  BIOLOGY. 


Chas.  W.  Smilry,  Publisher,  Washington,  D.  C. 
M  For  the  United  States,  $2.00.      For  Great  Britain.  8  Shillinqs. 


Zooiom 
^U  24  1 

JLlBRAt 


L^  C  O  Z  O 


CENTATION  OF   FOOD   IN  THE   STOMACH. 

REMEDY   FOR   HEALING   PURPOSES.     CURES: 

6ASTRITIS,  ULCER  OF  THE  STOMACH,  HEART-BURN. 

^liook  of  8o  pages  giving  articles  by  contributors  to  medical   literature. 
ymLUHQ  TO  PAY  EXPRESS  CHARGES  WILL  RECEIVE  FREE  SAMPLES  ON  APPLICATION. 
logjl'  only  in  4  ounce,  8  ounce,  and  16  ounce  bottles.    Never  sold  in  bulk. 


^CHAND'S 

Hydrogen, 

.f^OFCSSION. 
MC  U.  8.   ARMY. 


Prepared  only  by 


ouutw^ 


ChemUt  and  Graduate  of  the  *'Ecole  CerUrah  det  Arts  et 
Manitfachires  de  FarU"  (France). 
e^Mention  this  publication. 

Laboratory,  28  Prince  St.,  New  York. 
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IE  AMERICAN 
MICROSCOPICAL  SOCIETY 


wibb  HOiio  ITS  niHBTmmnrH 


yJ' 


nnual 


r 


library 
ibiirg,  Pa. 


4 

Afm  Friday, 

jO  and  21, 1896. 


y 


jt  will    be  extended  to  aU  interested  in 
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A  New.  Adulteratioa  of  Senega  Root 

By  C.  HARTWICH. 
[with  frontispiece.] 

In  the  early  part  of  1894,  Ad.  Andree,  in  Hanover, 
drew  attention  to  an  interesting  adulteration  found  in 
senega  root  imported  from  New  York,  the  drug  contain- 
ing nearly  25  percent  of  a  foreign  root  which  he  referred 
to  Richardsonia  acabra.  The  structure  of  the  drug, 
however,  showed  this  identification  to  be  incorrect;  the 
starch  in  the  two  roots  differed  in  character,  and  in  the 
Hichardsonia  the  oxalate  of  calcium  assumed  the  form  of 
raphides,  whilst  in  the  adulteration  referred  to  it  is  pre- 
sent as  cluster  crystals.  Hartwich  believes  the  root  to  be 
that  of  Triosteum  perfoliatum,  L.,  Caprifoliacese,  which 
has  recently  appeared  as  ipecacuanha.  Externally  the 
roots  showed  the  greatest  similarity,  and  the  histological 
and  chemical  examination  proved  their  identity. 

Triosteum  perfdiatum  is  indigenous  to  the  eastern  and 
southeastern  United  States,  and  might  therefore  easily 
be  collected  with  senega,  although  the  two  plants  are 
very  different  in  appearance.  Triosteum  is  a  scrub  with 
a  thick  knotty  rhizome,  from  which  arise  several  stems 
reaching  nearly  three  feet  in  height;  it  is  known  in 
America  as  tinker's  weed,  bastard  ipecac,  etc.,  and  is 
used  somewhat  extensively  as  an  antipyretic,  purgative 
and  emetic. 

The  drug  consists  of  a  yellowish-brown  or  dark-brown 
bent,  knotty  rhizome,   to  the  sides  and  under  surface  of 
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which  are  attached  nameroaa  roots,  generally  DOt  over  i 
em.  thick,  and  often  much  thinner;  these  are  lighter  iu 
color  than  the  root*stock,  show  here  and  there  trans- 
verse fis9iires  (Fig.  1),  and  resemble  many  varieties  of 
false  ipecacoanha,  especially  Richardsonia.  In  general 
appearance  it  is  so  like  senega,  that  its  presence  seems 
to  have  been  overlooked;  it  differs,  however,  in  the  ab- 
sence of  a  keel. 

The  strncture  of  the  root  is  very  characteristic.  A 
transverse  section  (Fig.  2)  exhibits  a  radiate  wood  with- 
out  pith  and  a  cortex,  in  which  a  narrow  pale  outer  por- 
tion can  be  easily  distinguished  from  a  darker  inner  part. 
Next  to  the  cork  is  a  layer  of  large  compressed  cells 
(primary  bark),  containing  here  and  there  a  cluster  crys- 
tal of  calcium  oxalate.  Between  this  and  the  secondary 
•bark  is  a  layer  of  four  or  five  rows  of  cork  cells,  the 
outer  of  which  have  undergone  an  unusual  radial  elong- 
ation (Figs.  4  and  5),  in  consequence  of  which  the  primary 
bark  has  become  compressed,  and  is  eventually  thrown 
off.  The  cortex  contains  numerous  cluster-crystals  of 
calcium  oxalate  and  starch  in  compound  or  simple  grains 
reaching  J015  mm.  in  length  (Fig.  3).  The  wood  is  re- 
markable for  the  fact  that  the  medullary  rays  are  ligni- 
fied,  whilst  in  the  xylem  rays  only  the  middle  lamella 
yields  the  lignin  reaction. 

The  Triosteum  root  contains  an  alkaloid  which  Andree 
considered  identical  with  emetine.  Hartwich,  however, 
was  unable  to  obtain  the  characteristic  reaction  with 
hydrochloric  acid  and  chlorinated  lime,  and  concludes, 
therefore,  that  the  alkaloid  is  not  emetine. — Abstract  of 
a  paper  in  the  Archiv.  d,  Pharm. 


Anthrax  in  Fox. — Prof.  Bujuid  reports  that  a  fox  kept 
in  a  cage  for  some  months  and  fed  on  a  rabbit  dead  of  an- 
thrax took  the  disease  and  died  on  the  third  day.  Cultures 
made  from  the  clotted  blood  and  of  the  heart  and  other 
g^ve  anthrax  bacilli.     (Centralblatt  f.  Bakt.  u  Parasitenk.) 
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The  Nattire  and  Manafactore  of  Bacterial  Products. 

Bv  E.  M.  HOUGHTON,  Ph.  G.,  M.  D. 

DSTROIT,  MICH. 

There  is  a  growing  demand  among  pharmacists  for 
more  information  regarding  the  origin,  properties  and 
processes  of  manufacture  of  the  various  bacterial  products 
that  are  creating  so  much  interest  among  all  classes  of 
people,  with  special  reference  to  those  employed  as  thera- 
peutic agents.  The  purpose  of  this  pai>er  is  to  give  in 
a  general  way  the  more  important  facts  relating  to  the 
microscopical  slides,  culture  media,  toxins,  antitoxins,  and 
other  products  of  this  nature  that  are  found  on  the 
market. 

The  origin  of  all  these  preparations  is  those  minute, 
unicellular,  vegetable  organisms  we  call  bacteria,  which 
are  species  of  fungi  very  closely  related  to  yeast  and 
molds.  So  inconceivably  small  are  these  forms  of  life 
that,  according  to  the  estimate  of  Bujwid,  eight  billions 
of  pus-germs  weigh  but  a  single  milligram.  Had  we  an 
instrument  capable  of  magnifying  a  man  of  average 
stature  in  the  same  proportion  as  we  do  bacteria  to  study 
their  characteristics,  he  would  appear  about  four  times 
as  large  as  Mount  Washington.  We  might  almost  com- 
pare them  in  size  to  the  chemist's  atoms  ;  indeed,  until  a 
few  years  since,  we  knew  far  more  about  atoms  than  we 
did  about  germs.  Now,  owing  to  improved  methods  of 
microscopical  study,  we  are  enabled  to  observe  many 
phases  in  the  cycle  of  life  of  these  microscopic  plants. 

Scientists  have  classified  bacteria  in  various  ways. 
The  most  important  classification  is  based  on  form,  and 
presents  three  great  classes:  micrococci,  bacilli,  and 
spirilli. 

The  micrococci  are  spherical  germs,  which,  according 
to  grouping,  are  given  more  comprehensive  names. 
When  occurring  singly  or  in  irregular  masses  (Pig  1)  we 
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call  them  siaphylococci ;  an  example  of  these  is  forniiiihed 
by  the  ordinary  pus-germp.  When  in  ^i^oaps  of  two^ 
they  are  teriried  diplococci  (Pig  2) ;  perhaps  the  most  im- 
portant illustration  of  this  class  is  the  germ  of  pnen- 
monia.  When  occurring  in  chains  or  thretids  containing 
many  cells,  the  name  streptococcus  (Fig.  3)  is  given  ;  as 
the  streptococcus  of  erysipelas  or  tonsilitis.  Then  again, 
from  division  in  three  directions,  we  may  gel  little  square 


^ 


packages  of  germs :  these  are  called  sarcines  (Fig.  4) ; 
many  of  our  harmless  water  bacteria  form  groups  in  this 
way.  The  second  class,  called  bacilli  (the  word  bac- 
illus means  ''a  small  nod" — see  Fig.  5),  may  occur  in 
dense  masses  or  singly,  as  with  the  tubercle  bacilli,  ty- 
phoid fever  and  many  of  the  other  common  pathogenic  bac- 
teria. Again,  they  may  form  lonja:  threadj*,  as  is  noticed 
with  anthrax  germs,  which,  until  Pasteur's  discoveries  a 
few  years  ago,  threatened  to  annihilate  all  the  herds  of 
Europe.     Bacilli  may  be  short  or  long,  thick  or  slender. 
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with  rounded  orjwith  blunt  ends.  In  fact,  the  structure 
may  be  varied  in  innumerable  ways. 

The  third  class,  but  a  few. species  of  which  have  been 
studied,  maj  occur  as  bent  rods  or  comma-shaped  organ- 
isms when  found  singly,  or,  when  growing  out  into 
threads,  may  have  a  spiral  or  corkscrew  appearance  (see 
Pig.  6)  The  most  important  germ  of  this  class  thus  far 
studied  is  the  spirillum  of  Asiatic  cholera. 

No  hard  and  fast  lines  can  be  drawn,  as  all  these 
classes  gradually  merge  one  into  the  other.  Grouping 
and  form  of  all  kinds  of  bacteria  are  affected  to  greater 
or  less  extent  by  variations  in  food  and  environment. 
In  old  cultures,  or  where  the  conditions  are  unfavorable 
for  development,  we  frequently  have  irregular  non-typ- 
ical germs.  These  are^  spoken  of  as  involution  forms 
(Pig.  "7).  Some  germs  also  develop  spores  (Pig.  8),  cor- 
responding to  the  seeds  of  higher  plants,  which  may  give 
the  germ  an  atypical  appearance ;  a  very  .good  illustra- 
tion is  the  bacillus  of  tetanus,  or  lockjaw,  in  which  the 
fipore  occurs  at  one  end  of  the  rod,  giving  the  appear- 
ance, in  stained  specimens,  of  short  pins. 

One  of  the  most  important  properties  of  bacteria,  from 
the  biologist's  point  of  view,  is  the  facility  with  which 
their  protoplasm  combines  with  the  basic  anilin  colors, 
thereby  enabling  the  observer  to  study  the  form  and  size 
of  the  organism  with  ease  and  distinctness.  In  some 
cases,  such  as  of  tubercle  bacilli,  this  reaction  is  very  char- 
acteristic when  some  special  stain  is  employed. 

Stained  microscopical  preparations  of  the  most  impor- 
tant disease-germs,  by  which  to  verify  their  own  mounts, 
are  being  called  for  by  that  class  of  physicians  who  have 
not  had  the  privilege  of  laboratory  instruction,  but  are 
alive  to  the  necessity  of  using  all  the  means  within  their 
grasp  of  making  as  early  and  accurate  diagnoses  of  their 
cases  as  possible.  ' 

Notwithstanding  the  many  and   extensive   researches 
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made^  very  little  is  known  of  the  strnctare  of  bacteria, 
except  that  they  have  a  cell-membrane,  enclosing  trans- 
parent and  apparently  strnctnreless  protoplasm.  They 
probably,  like  other  cells,  contain  a  nnclens.  Some  forms, 
like  the  diplococcns  of  pneumonia,  have  outside  the  trae 
cell-membrane  a  jelly-like  substance  that  in  stained  speci- 
mens shows  as  an  unstained  halo.  Only  a  few  of  the 
micrococci  have  the  power  of  spontaneous  motion,  while 
many  of  the  bacilli  and  spirilli  by  means  of  one  or  more 
fiagella,  or  whips,  are  very  active ;  the  bacilli  of  typhoid 
fever  is  a  good  example  and  posesses  several  whips 
(Fig.  9). 

Bacteria  generally  multiply  by  fission ;  that  is,  a  con- 
striction occurs  in  the  middle,  transverse  to  the  long  di- 
ameter, which  gradually  grows  deeper  until  division 
takes  place  at  that  point.  If  the  division  is  incomplete, 
we  have  chains  formed.  Under  favorable  conditions 
division  may  take  place  as  often  as  once  in  fifteen  min- 
utes. A  simple  calculation  will  show  what  an  immense 
number  of  germs  would  thus  be  generated  in  a  few  hoars. 
The  progeny  of  each  separate  germ,  when  grown  upon 
the  surface  of  solid  culture  media,  is  called  a  colony;  and 
usually  appears  when  the  colonies  are  scattered  as  a  small 
circular  speck.  It  may  have  a  sharp  or  an  irregular  bor- 
der, as  seen  through  a  microscope. 

Bacteria  can  grow  only  in  the  presence  of  moisture 
at  certain  temperatures,  and  when  supplied  with  proper 
food.  As  they  do  not  contain  chlorophyll,  they  cannot 
assimilate  carbon  dioxide,  ais  do  the  higher  plants,  and 
light  hinders  their  growth  to  a  great  extent — hence  the 
prevalence  of  disease  in  dark,  damp  houses.  Mostfoirms 
of  bacteria  require  oxygen  and  obtain  it  from  the  air. 
Some  species,  such  as  the  bacillus  of  tetanus  or  lockjaw, 
will  not  develop  in  the  presence  of  air,  but  obtain  the 
oxygen  required  for  the  elaboration  of  their  products- 
from  the  food  material  supplied  them,  in  the  same  way  a» 
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carbon  and  nitrogen  are  obtained.  Most  saprophytic 
bacteria,  as  the  ordinary  germs  of  putrefaction,  grow  best 
at  26®  to  30°  C,  while  the  optimum  temperature  for  the 
parasitic  vari'eties  is  that  of  the  animal  body  in  which 
they  are  found.  Extreme  cold  does  not  destroy  bacteria, 
bat  all  are  destroyed  by  a  temperature  of  100  C.  main- 
trained  for  some  time.  Some  bacteria  wil  Idevelop  read- 
ily in  a  slightly  acid  cuhure  medium,  while  other  forms 
will  not  grow  if  the  least  trace  of  acid  be  present. 

Germs  causing  disease  in  animals  are  called  patho- 
genic, and  almost  invariably  require  neutral  or  slightly 
alkaline  materials  for  food.  In  order  to  obtain  satisfac- 
tory knowledge  of  the  biological  characteristics  of  bac- 
teria, they  must  be  grown  in  various  ways.  A  great 
variety  of  substances  have  been  used  as  food  for  bacteria, 
some  are  natural,  others  artificial.  Of  the  varieties  of 
pabulum  the  most  important  is  blood-serum,  obtained 
under  aseptic  conditions  from  the  blood  of  slaughtered 
animals.  This  serum  may  be  coagulated  by  heat,  when 
it  is  known  as  Koch's  blood-serum,  or,  if  a  small  amount 
of  beef  bouillon  is  added,  and  then  coagulated,  it  is  called 
Loeffler's  blood-serum,  which  is  used  very  extensively  by 
health  boards  in  many  of  our  larger  cities  for  growing 
diphtheria  germs.  Potatoes  are  frequently  used,  and  are 
very  useful  for  bringing  out  the  biological  characteristics 
of  "surface  growths/'  of  some  forms  of  bacteria.  Other 
tuberous  roots,  milk,  cooked  fish,  etc.,  may  be  used.  Usu- 
ally, however,  artificial  materials  are  employed  in  the 
laboratory :  beef  bouillon,  containing  1  to  2  per  cent  pep- 
tone and  i  per  cent  sodium  chloride,  is  generally  the  basis. 
In  the  manufacturing  laboratory,  broth  of  this  kind  is 
used  almost  entirely  for  growing  the  various  toxins  used 
for  immunizing  the  animals  which  produce  the  anitoxins. 
To  the  beer  bouillon  may  be  added  from  10  to  20  per  cent 
gelatin,  which  forms  the  plain  or  nutrient  gelatin,  used 
very  extensively  for  making  Stich  or  puncture   cultures. 
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Various  other  substances  maj  bo  added  to  the  gelatin  :  of 
these  glucose  and  litmus  are  the  moat  important.  For 
surface  cultures  2  per  cent  agar  (a  dried  sea-plant  closely 
related  to  Irish  moss,  and  found  off  the  coast  of  East 
Asia)  is  added  to  the  beef  bouillon.  The  nearly  transpar- 
ent jelly  formed  by  this  mixture  remains  solid  at  all  tem- 
peratures required  for  bacterial  growth ;  consequently  it 
18  used  very  largely  in  propagating  pathogenic  germs 
that  require  a  high  temperature  for  their  development. 
Glucose,  glycerin  and  many  other  substances  may  be 
added'  to  the  plain  agar,  as  desired  by  the  experimenter. 
The  glycerin-agar  is  perhaps  the  most  important,  and  it 
is  used  very  extensively  for  growing  the  bacillus  of  tub- 
erculosis. 

One  of  the  most  important  points  to  be  determined  in 
making  up  all  kinds  of  culture  media  is  the  amount  of 
alkali  to  be  added.  For  ordinary  work  1  cc.  should  re- 
quire about  0.18  cc.  of  N-20  sodium-hydrate  solution  to 
make  it  neutral  when  pheiiolphtalein  is  used  as  an  indi- 
cator, and  will  be  slightly  alkaline  when  tested  with  litmus. 

All  artificial  and  most  natural  culture  media,  after 
being  tilled  into  the  sterilized  test-tubes  (which  are  then 
plugged  with  cotton),  must  undergo  fractional  steriliza- 
tion— that  is,  be  heated  for  about  thirty  minutes  on  sev- 
eral succeHsive  days  in  live,  flowing  steam,  which  destroys 
all  forms  of  life.  If  the  media  is  to  be  used  at  once,  the 
cotton  plugs  which  prevent  germs  from  passing  into 
the  tube  will  be  sufficient  protection,  but  if  the  tubes  are 
to  be  kept  for  any  time,  or  placed  on  the  market,  the  pro- 
truding portion  of  the  plug  must  be  cut  off,  and  the  tubes 
capped  with  some  preparation,  as  rubber,  sealing-wax, 
etc.,  to  prevent  evaporation.  In  this  work  extreme  care 
must  be  taken,  else  many  of  the  tubes  will  be  found  in- 
fected within  a  few  days.  Even  when  the  greatest  pains 
have  been  taken,  an  occasional  tube  will  show  develop- 
ment.    On  on  account  should  the  tubes,  after  they  have 
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l)een  sterilised,  be  opened  until  the  consumer  is  ready  to 
^se  them,  as  contamination  will  almost  invariably  take 
place. 

Some  houses  are  listing  as  many  as  twenty  different 
Tarieties  of  culture  media,  at  a  very  low  price.  These 
■are  a  great  convenience  to  the  investigator,  relieving 
him  of  the  trouble  of  preparing  his  own  material. — Bulle- 
tin  of  Pharmacy. 


Radiolaaa;  Two  new  Species  from  Barbados. 

By  harry  J.  SUTTON, 

PHII^ADBLPHIA,   PA. 

Staurococcura  loctUata,  n.  sp. 

Phacoid  shell  three  times  as  broad  as  the  outer  and 
-eight  times  as  broad  as  the  inner  medullary  shell,  with 
spoDgy  surface,  pores  indistinct.  Arms  paddle-shapedj 
one  and  one-half  times  as  long  as  the  phacoid  shell  and 


^boQt  four  times  as  long  as  the  phacoid  shell  and 
^boQt  four  times  as  long  as  broad  at  the  base,  with 
pyramidal   terminal  spines  at  the  distal  ends,  all  spines 
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of  the  same  length.  Patagium  incomplete  bat  enveloping 
three-fonrtha  of  the  arms,  with  six  rectilinear  parallel 
rows  of  chambers. 

Dimensions:  Diamater  of  phacoid  shell  0.12,  of  the 
outer  mednllary  shell  0.04,  of  the  inner  0.016;  length 
of  the  arms  0.18,  basal  breadth  0.06,  distal  breadth  0  10. 

Habitat.     Fossil  in  the  rocks  of  Barbados. 

Staurococcura  cuneata^  n.  sp. 

Phacoid  shell  about  three  times  as  broad  as  the  outer, 
and  eight  times  as  broad  as  the  inner  medullary  shell, 
with  seven  pores   on  the  radius.     Arms   wedge  shaped, 


somewhat  longer  than  the  phacoid  shell,  with  strong 
pyramidal  terminal  spine  at  the  distal  end.  Two  of  the 
spines  in  one  axis  longer  than  the  other  two,  nearly 
equaling  in  length  the  radius  of  the  arms,  and  one  of 
them  in  line  on  one  side  with  the  side  of  the  arm  bearing 
it.     Patagium  incomplete,  enveloping  only  a  small  por- 
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tion  of  the  armSy  with  two  rectilinear  parallel  rows  of 
chambers. 

Dimensions:  Diameter  of  phacoid  shell  0.12,  of.  the 
cater  medallary  shell  0.04;  of  the  inner  0.015;  length  of 
the  arms  0.165,  basal  breadth  0.046,  distal  breadth  0.09. 

Habitat.     Fossil  in  the  rocks  of  Barbados. 


Radiolaria;  A  new  Genus  and  new  Species. 

By  rev.  FRED'K  B.  carter, 

MONTCI«AIR,   N.  J. 

Dicoccuray  n.  gen. 

Definition: — Coccodiscida  with  two  .opposite  cham- 
bered arms  on  the  margin  of  the  circular  disk,  without 
a  connecting  patagium.    Medullary  shell  double. 

Dicoccura  bretyibrachia,  n.  sp. 

Phacoid  shell  two  and  a  half  times  as  broad  as  the  outer 
and  about  seven  times  as  broad  as  the  inner  medullary 
shelly  with  eight  pores  on  its  radius.  Arms  shorter  than 
the  diameter  of  the  phacoid  shell,  slightly   longer   than 


broad  at  the  broadest  part,  at  the  base  half  as  broad  as 
long,  at  the  blunt  distal  end  rounded.  Both  poles  of  the 
common  axis  of  the  arms  bear  a  strong  terminal  spine. 

Dimensions: — Diameter  of  the  phacoid  shell  0.10,  of 
the  outer  medullary  shell  0.04,  of  the  inner  0.014;  length 
of  the  arms  (without  terminal  spines)  0.08,  basal  breadth 
0.04,  distal  breadth  0.066. 

Habitat: — Fossil  in  the  rocks  of  Barbados. 

Note: — The  basal  and  distal  breadths  are  only  ap- 
proximate  as  the  form  was  measured  in  side  or  three* 
quarter  view. 
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Staurococcura  clatngera^  n.  sp. 
Phaooid  shell  a  little  more  than  twice  as  broad  as  the 
outer  and  four  times  as  broad  as  the  inner  medullary  shell, 
with  spongy  surface,  pores  indistinct.  Arms  club-shaped, 
not  quite  as  long  as  the  diameter  of  the  phaeoid  shell, 
with  short  pyramidal  terminal  spine  at  the  distal  end, 
all  spines  of  same  length,  two  of  them  in  one  axis  being 
off  the  middle  of  the  ends  of  the  arms  on  opposite  sides. 


Patagium  incomplete,  enveloping  only  a  small  portion  of 
the  arms,  with  two  rectilinear  parallel  rows  of  chambers. 

Dimensions: — Diameter  of  the  placoid  shell  0.136,  of 
the  outer  medullary  shell  0.06,  of  the  inner  0.03;  length 
of  the  arms  0.12,  basal  breadth  0.04,  distal  breadth  0.075. 

Habitat: — Fossil  in  the  rocks  of  Barbados. 

Note: — The  name  of  the  species  of  8tauTococcura  de- 
scribed on  p.  96  of  the  March  number  of  the  Journal 
should  read  quaternaria  not  quarternaria  as  three 
printed. 

Microscopic  Fixing  Solution. — Zenker  recommends 
(Munch,  med.  Woch.)  the  following  fixing  material  for 
vegetable  tissue;  it  penetrates  the  tissue  readily  without 
producing  any  shrinkingi  Distilled  water,  100  parts; 
mercuric  chloride,  5  parts;  bichromate  of  potassium,  2.S 
parts;  sulphate  of  sodium,  1  part;glacial  acetic  acid,  5  parts. 
— Druggist's  Circular. 
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Diatoms  Foand  io    a  Fresh-water   Deposit    from  Jooes- 

port,  Maine. 
By  a.  b.  aubert, 

OBOKO,   MAINK. 

The  deposit  is  of  a  light  brown  color  consisting  of  fine 
saady  silt  and  diatoms.  It  is  entirely  modern,  being  in 
process  of  formation  at  present  and  greatly  resembles 
the  deposits  so  abundant  in  New  England. 

The  list  given  below  is  by  no  means  a  complete  one  and 
only  comprises  those  forms  which  are  fairly  abundant. 
I  owe  this  specimen  to  the  kindness  of  Mr.  L.  H.  Merrill, 
of  the  Maine  Experiment  Station. 

RAPHIDIE^. 

Amphora  ovalis,  Kutz. 

••  afiBnis,  W.  Sm. 

Cymbella  gasteroides,  Kutz, 

**         ehrenbergii,  KuU. 

'*         cuspidata,  Kutz. 

*'         affinis,  Kutz. 
gracilis,  Kutz. 

**         cistula,  Hemp. 

*'        heteropleura,  Kutz. 
Bucyouema  caespitosnm,  Kutz. 
Stauroneis  phoenicenteron,  Bhr. 

**  **  var  Baileyii. 

"         acuta,  W.  Sni. 

**         acuta,  a  very  elongated  variety. 

"         anceps,  Ehr. 

**        punctata,  Kutz. 
Navicula  brebissouii,  Kutz. 
lata,  Ehr. 

**        Qobilis,  Kutz,  type  and  vars. 

*'         major,  Kutz. 

**         viridis,  Kutz. 

*•         divergens,  W.  Sm. 

**        semen,  Ehr. 

**         amphigomphus,  Ehr. 

**         elliptica,  Kutz. 

**         iridis,  var,  Ehr. 
tenella,  Breb. 

**         affinis,  Ehr. 
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Navicnla  amphirliTnchiui,  tSkr. 
**        cnspidata,  KuU. 

gibba,  K«U. 
'*        polyonea,  Breb. 
**         inflata,  Grnn. 
**        metolepta,  Ebr. 
'*        ttauroneifoniiis,  ]>wit. 
'*        gigas.  Kutz. 
**        ttunetcens.  Gran. 
**        radioaa,  KuU. 
"        gracilis,  Ehr. 
'*        colttmnaris,  Ehr. 

A  Navicola  very  similar  to  figures  of  Nayicula  incomperta,  Lewis, 
t>nt  somewhat  more  elongate,  striation  fine,  probably  a  variety,  is 
4noreor  less  abundantly  found. 

Gomphonema  capitatum,  Ehr. 

'*        olivaceum,  Lyng. 

**        acuminatum,  var.  coronata,  Ehr. 

•*         vibrio,  Ehr. 

*'         dichotomum,  Knit, 
Achnanthes  exilis,  Kutz. 

'*         subsessilis,  Kutz. 

•*        lanceolata,  Breb. 

PSEUDO-RAPHIDIE-^. 
Eunotia  praerupta,  Ehr. 

**  **         var,  monodon. 

**       major,  and  vars.  Rabb. 

*'         arcus,  var.  plicata,  J.  B  and  Fr.  Heri. 

**         arcus,  Ehr. 

'*        bidentula. 

'*         tridentula. 

'*        robusta,  var.  diadema,  Ehr. 
Simanthidium  pectinale,  Kutz. 

**  **         var.  minus. 

•*  **         var.  undulatum. 

^ynedra  ulna,  Ehr. 

**         **      var.  vitrea. 
Meridion  constrictum,  Ralfs. 
Tabellaria  fenestrata,  Kutz. 

^*        flocculosa,  Kutz. 
Sarirella  craticula,  Ehr. 
liitzschia  brebissonii,  Kutz. 

**         sigmoidea,  Nitz. 

*<         amphiozys,  Ehr. 

'*        spectabilis,  Ralfs. 
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£dinpari80&  of  the  Fleischl,  the  Cowers  aad  tke  Specific 

Gravity  Hetliods   of  DetermiQiiig  the  Percentage   of 

Haemogiobio  io  the  Blood  for  CIlDical  Parposes. 

F.  C.  BU8CH,  B.  S.;  A.  T.  KERR,  Jb.,  B.  8., 

BUFFALO,  N.  T. 

MMibexs  of  tht  Americm  MienHCopiail  Society. 

Each  year  the  importanee  of  the  clinical  examination 
of  the  blood  is  becoming  better  recognized.  In  this  ex- 
amination  there  are  two  points  to  be  ascertained  which 
are  generally  acknowledged.  These  are,  the  percentage 
of  hsBmoglobin  and  the  number  and  kind  of  red  and 
white  blood  corpuscles. 

For  determining  the  hsmoglobin  there  are  several 
methods.  The  hsmometer  of  Fleischl,  the  hsmoglobino- 
meter  of  Go  were  and  the  spectroscopic  method  ofHenoc- 
<ine,  are  fairly  well  known.  None  of  the  above  methods 
employ  the  microscope,  but  a  determination  of  the 
hemoglobin  is  so  intimately  connected  with  a  microscop- 
ical examination  of  the  corpuscles  of  the  blood,  that  we 
feel  justified  in  presenting  this  paper. 

It  is  recognized  that  there  is  a  relation  between  the 
specific  gravity  of  the  blood  and  its  percentage  of 
baBmoglobin.  Hammerschlag  has  constructed  a  table 
giving  the  hsmoglobin  percentages  corresponding  to  the 
different  specific  gravities  of  the  blood. 

Under  the  direction  of  Dr.  Williams,  professor  of 
pathology  in  the  university  of  Buffalo^  we  have  made  ob- 
servations upon  over  100  patients  in  the  Buffalo  General, 
the  Erie  County  and  the  State  hospitals. 

In  these  observations  we  have  compared  the  specific 
gravity  method  of  Hammerschlag  with  the  hsBmoglobino* 
meter  of  Gowers  and  the  hcemometer  of  FleischL 

Fleischl's  hsBmometer  consists  of  a  colored  wedge,  with 
a  graduated  scale  attached ;  a  well  with  two  compart- 
ments, one  for  pure  water  and  the  other  for  diluted  blood; 
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and  a  capillary  pipette  for  measarinR  the  blood.  The 
blood  obtained,  by  punctariag  the  finger,  is  drawn  by 
capillarity  into  the  pipette,  from  which  it  in  washed  into 
one  of  the  chambers  of  the  well. 

Here  it  is  thoroughly  mixed  with  the  water.  Both 
compartments  are  then  filled  with  water  and  the  well  is 
covered  by  a  glass  plate.  The  well  is  placed  upon  the 
stand  so  that  the  compartment  filled  with  distilled  water 
is  over  the  colored  wedge.  This  is  moved  by  a  screw 
until  its  color  corresponds  to  that  of  the  diluted  blood  in 
the  other  compartment.  The  percentage  of  hemoglobin 
is  then  read  off  from  the  attached  scale.  In  using  the 
Fleischl,  artificial  light  is  necessary,  daylight  being  ex- 
cluded. 

The  hasmoglobinometer  of  Gowers  is  usually  mannfac- 
tured  with  but  one  colored  tube,  which  is  for  use  with 
daylight.  There  is  another  form  in  which  there  are  two 
tubes,  one  for  use  with  daylight  and  the  other  for  artificial 
light.  The  one  which  we  have  used  is  of  the  former  kind. 
It  consists  of  a  sealed  tube  filled  with  a  glycerine-jelly 
solution  of  carmine  and  picro-carmine  of  the  color 
of  a  one-per-ceut  solution  of  normal  blood;  another 
tube  of  the  same  diameter  to  hold  the  blood  to  be 
tested  ;  a  pipette  graduated  to  20  cu.  mm.  and  a  stand 
to  hold  the  two  tubes^  side  by  side.  The  blood  measured 
in  the  pipette  is  mixed  with  a  small  quantity  of  water  in 
the  graduated  tube ;  water  is  then  added  until  the  dilution 
corresponds  in  color  to  that  of  the  standard  solution  in 
the  other  tube.  In  makiug  the  comparison  it  is  neces- 
sary to  hold  the  instrument  against  a  white  back  ground, 
opposite  the  source  of  light  or  directly  between  the  eye 
and  the  window. 

The  method  which  we  have  used  for  determining  the 
specific  gravity,  and  thus  the  hsemoglobin  of  the  blood, 
is  not  so  well  known  as  the  above  and  will  therefore 
bear  a  more   detailed   description.     It  is  one  used    by 
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Hammerschlag  and  depends  upon  the  well-known  physi- 
cal principle  that  a  body  which  will  float  indifferently  in 
a  liqaid  is  of  the  same  specific  gravity  as  that  liquid. 
For  this  purpose,  two  liquids  are  taken,  one  of  a  higher 
and  the  other  of  a  lower  specific  gravity  than  that  of  the 
blood,  with  neither  of  which  it  will  mix.  The  necessary 
apparatus  consists,  of  a  hydrometer,  hydrometer  jar, 
chloroform  and  benzole. 

In  using  this  method,  the  finger  is  pricked  and  the 
blood  thus  obtained  is  introduced  into  a  mixture  of  chloro- 
form and  benzole  in  the  hydrometer  jar.  The  drop  of 
blood,  since  it  will  not  mix  with  either  chloroform  or 
benzole,  retains  its  spherical  form.  If  the  drop  sinks  the 
mixture  is  too  light  and  must  be  made  heavier  by  adding 
chloroform.  If  it  rises  the  mixture  is  too  heavy  and 
must  be  made  lighter  by  adding  benzole.  By  carefully 
adding  one  or  the  other  a  point  is  reached  where  the 
drop  of  blood  will  neither  rise  nor  sink,  but  will  float  in- 
differently in  the  mixture.  At  this  point  the  specific 
gravity  of  the  blood  is  the  same  as  that  of  the  mixture. 
By  means  of  the  hydrometer  we  can  obtain  the  specific 
gravity  of  the  mixture  and  thus  at  the  same  time  that  of 
the  blood. 

It  is  desirable  to  use  a  medium-sized  drop  of  blood 
and  it  is  better  not  to  divide  this  into  several.  Care 
must  be  taken,  however,  to  mix  the  liquids  thoroughly  by 
stirring  with  the  glass  rod.  In  order  to  facilitate  mixing, 
it  is  well,  when  the  liquid  is  too  heavy,  to  add  an  excess 
of  benzole  and  bring  it  back  to  the  desired  point  by  add- 
ing chloroform.  The  latter- being  heavier,  sinks  and  thus 
mixes  more  readily  with  the  mixture. 

We  have  found  it  convenient  to  obtain  the  blood  from 
the  palmar  surface  of  the  middle  finger  of  the  left  hand, 
and  have  used,  for  this  pupose,  an  ordinary  sharp-pointed 
steel  pen  with  one  nib  broken  off.  A  new  pen  may  be 
used  for  every  test  and  should  be  sterilized  by  heat.    The 
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finger  also  should  be  washed  with  some  antiseptic,  in 
order  to  take  every  precaution  against  infection.  This 
method  of  obtaining  the  blood  was  used  by  us  for  the 
three  instruments. 

For  introducing  the  blood  into  the  chloroform-benzole 
mixture,  a  pipette  of  fine  calibre  may  be  used.  A  suf- 
ficient quantity  of  blood  is  drawn  into  this  and  expelled 
in  the  middle  of  the  mixture.  Care  should  be  taken  that 
all  of  the  blood  is  not  blown  out,  but  that  some  remains 
in  the  tip  of  the  pipette.  That  which  has  been  expelled 
will  usually  adhere  to  the  pipette  as  a  large  drop  and 
must  be  shaken  loose.  By  thus  holding  back  a  small 
portion  of  blood,  the  liability  of  mixing  air  with  the  drop 
is  avoided  as  much  as  possible. 

E.  Lloyd  Jones,  of  Cambridge  University,  uses  a  modi- 
fication of  the  method  of  Prof.  Roy.  This,  which  depends 
upon  the  same  principle  as  the  proceeding,  consists  in 
the  use  of  numerous  solutions  of  glycerine  and  water, 
the  specific  gravities  of  which  are  known  and  which  are 
successfully  tried  until  one  is  obtained  corresponding  in 
specific  gravity  to  that  of  the  blood. 

His  apparatus  consists  of  twenty  to  twenty-five  one- 
ounce  glass  bottles  filled  with  standard  solutions  of  gly- 
cerine and  water,  diflFering  one  from  the  other  by  .001  of 
specific  gravity ;  a  number  of  fine  glass  pipettes  drawn 
out  to  a  point  and  bent  at  right  angles  near  the  tip  ;  a 
cylindrical  glass  jar  of  about  one  dram  capacity ;  and  a 
number  of  clean,  sharp  suture  needles.  After  puncturing 
the  finger  on  the  dorsal  aspect  near  the  root  of  the  nail, 
the  blood  which  exudes  of  itself  or  after  the  finger  has 
been  quickly  squeezed,  is  drawn  into  one  of  the  pipettes. 
This  is  introduced  into  one  of  the  standard  solutions  and 
the  blood  gently  blown  out.  The  solution  chosen  is  of 
high  or  low  specific  gravity  according  to  the  appearance 
of  the  patient.     The  bent  point  of  the  pipette  prevents 
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the  blood  from  being  given  an  impetus  up  or  down  when 
blown  from  the  end. 

According  to  whether  the  specific  gravity  of  the  blood 
is  equal  to,  greater,  or  less  than  that  of  the  solution,  it 
will  pursue  a  horizontal  course,  sink  or  rise.  By  trying 
a  number  of  solutions  one  may  be  found  in  which  the  blood 
neither  rises  nor  sinks,  or  two  are  found  in  one  of  which 
it  rises  and  in  the  other  sinks.  In  the  last  case  the 
specific  gravity  of  the  blood  is  between  the  two. 

In  our  experience  with  the  Gowers'  instrument,  we 
have  found  it  very  unsatisfactory.  It  is  often  quite  im- 
possible to  get  the  tint  of  the  diluted  blood  to  correspond 
to  that  of  the  standard  one-per-cent  solution.  Even  when 
this  is  attained,  a  difference  in  shade  may  be  produced  by 
looking  at  the  instrument  somewhat  from  the  side  instead 
of  straight  from  in  front ;  by  holding  the  paper  for  re- 
flection farther  away  from  or  nearer  to  the  instrument ; 
by  holding  the  instrument  between  the  eye  and 
the  window  or  by  moving  farther  away  from  the 
window.  In  the  last  case,  in  several  instances,  the 
differences  produced  by  moving  twenty  feet  away  from 
the  source  of  light,  was  fifteen  per  cent,  the  blood 
requiring  to  be  more  diluted  when  farther  from  the 
window  and  thus  giving  a  higher  reading.  These  tests 
were  made  in  a  hospital  ward  on  a  day  of  average  bright- 
ness. Therefore  it  may  be  seen  that  in  addition  to  the 
other  sources  of  error,  the  nature  of  the  day,  whether  it 
be  bright  or  cloudy,  will  make  an  appreciable  difference. 

We  have  frequently  disagreed  in  our  readings  of  the 
same  teat  in  both  Fleischl  and  Gowers  and  others  also 
have  differed  from  us  as  to  when  the  proper  shade  was 
attained.  In  using  the  Fleischl  instruments,  in  compari- 
son in  the  same  cases,  we  have  generally  found  a  differ- 
ence in  reading  between  the  two.  In  thirty  per  cent  of 
these  comparisons  the  difference  was  as  much  as  ten  per 
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cent.  We  have  also  found  that  in  one-fifth  of  our  cases 
we  disagree  in  our  readings  of  the  same  instrument. 

We  have  found  it  a  great  inconvenience  in  making  bed- 
side tests  in  a  hospital  ward,  to  run  to  some  other  part 
of  the  ward  or  building  (to  a  dark  room).  In  order  to 
obviate  this  difficulty  we  have  adopted  the  following 
device  :  This  consists  in  our  instrument  bag  fitted  with 
a  cardboard  cover  ;  at  one  end  of  this  a  hole  is  cut  for  the 
passage  of  a  lamp  chimney  ;  at  the  other  end  a  small  hole 
for  looking  through  the  well  of  the  instrument,  and  at 
one  side  of  this  a  window  with  a  flap  for  inserting  the 
hand  to  move  the  wedge. 

Hammerschlag's  method  has  the  advantage  that  there 
is  no  color  test.  Every  one  must  agree  as  to  whether 
the  drop  rises  or  sinks  or  stays  where  placed.  It  is  also 
very  inexpensive,  all  that  is  necessary  being  a  hydrometer 
jar,  chloroform  and  benzole.  The  method  of  Roy  and 
Jones  necessitates  keeping  on  hand  a  large  number  of 
solutions  which  require  careful  standardization  and  must 
be  re-standardized  at  frequent  intervals.  Although  this 
method  may  be  better  where  a  large  number  of  cases  are 
to  be  examined  in  a  short  time,  yet  for  the  ordinary  ob- 
server who  uses  a  method  of  this  kind  less  often  and  upon 
a  small  number  of  cases,  the  one  which  we  have  used 
seoms  preferable. 

In  both  methods,  Hammerschlag  and  Jones  have  found 
that  there  is  no  appreciable  difference  due  to  variations 
of  temperature  in  the  room. 

The  results  which  we  have  obtained  in  making  parallel 
tests  with  the  above  described  methods,  may  be  sum- 
marized as  follows : 

The  readings  of  the  Fleischl  r^  as  a  rule  from  ten  to 
fifteen  per  cent  lower  than  the  percentage  estimated 
from  the  specific  gravity.  The  readings  of  the  Gowers 
ran  a  few  per  cent  lower  than  the  specific.  The  Gowers* 
instrument  is   liable  to  an   error  of  at  least   fifteen  per 
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cent  depending  upon  the  intenHity  of  the  light.  The 
Fleischl  instrument  is  liable  to  an  error  of  about  ten  per 
cent.  In  the  specific-gravity  method  there  is  liability  of 
error  from  two  sources.  The  drop  of  blood  may  adhere 
to  the  sides  of  the  jar,  or  some  air  may  become  mixed 
with  it.  These  errors  in  the  specific-gravity  method  are 
reduced  to  a  minimum  by  careful  manipulation. 

The  greatest  error  in  this  last  method  may  be  due  to 
the  table,  since  of  the  cases  from  which  Hammerschlag 
constructed  his  table,  a  great  number  were  primary 
anaemias  and  chloroses.  For  these  his  table  would  prob- 
ably be  more  accurate  than  for  our  cases,  as  all  the 
ansBmias  which  we  examined  were  secondary.  Our  cases 
were  taken  as  ordinarily  found  in  hospital  wards,  both 
medical  and  surgical,  and  covered  a  wide  range  of  dis- 
eases. 

We  are  convinced  from  the  experience  of  others  and 
from  our  own  observations  that  all  of  these  methods  are 
liable  to  considerable  error.  Osier  says  that  the  error  in 
the  Fleischl  instrument  may  not  be  more  than  two  per 
cent  in  blood,  which  is  nearly  normal,  but  cites  Neubert 
and  Letzius  as  having  shown  that  in  a  much  impover- 
ished blood  the  error  may  be  as  much  as  twenty  per 
cent. 

The  specific-gravity  method  has  the  advantage  of 
cheapness  and  convenience  ;  of  taking  but  little  blood, 
and  of  not  being  a  color  test.  This  last  is  of  the  most 
importance  since  the  accuracy  of  the  test  does  not  depend 
so  much  upon  the  judgment  of  the  individual,  and  makes 
it  practical  for  observers  who  lack  sufficient  appreciation 
of  colors  and  shades. 

In  following  up  a  case  with  a  color  test,  an  error  of 
five  per  cent  too  low  might  be  made  at  the  first  reading, 
and  one  of  five  per  cent  too  high  at  the  second  and  the  pa- 
tient be  supposed  to  have  improved  to  that  extent,  when, 
in  reality,  his   condition  had  remained  unaltered.     With 
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the   specific-gravity   method   this   error  is  less  likely  to 
occur. 

It  has  been  found  that  while  the  specific  gravity  may 
vary  at  diflTerent  times  of  the  day,  being  influenced  by 
sleep,  food,  drink,  exercise,  etc.,  the  hsDmoglobin,  under 
similar  conditions,  varies  also. 

From    the    Laboratory     of  Pathology^ 
University  of  Buffalo, 
August  21,  1896. 


Oo   the  Plagella  of  Motile  Bacteria. 

BY  VERANUS   A.  MOOKE. 

WASHINGTON,  D.  C. 

Members  of  the  imerican  Microsoopical  Sodetj. 
During  the  past  three  years  several  new  methods  of 
demonstrating  flagella  have  been  announced.  Up  to  the 
present,  however,  a  perfectly  satisfactory  process  has  not 
been  devised  and  the  results  obtained  by  different  workers 
have  been  in  many  instances  quite  contradictory.  The 
efforts  to  fix  upon  the  flagella  specific  characters  have  also 
failed,  although  much  advance  has  been  made  in  that 
direction. 

THE  NATURE  OF  THE  FLAGELLA. 

Notwithstanding  the  somewhat  definite  results  which 
have  been  obtained  in  reference  to  the  structure  of  the 
flagella,  it  appears  to  be  of  the  highest  importance  that 
their  nature  should  be  more  fully  determined  before  they 
are  accepted  as  constant  and  integral  parts  in  the  mor- 
phology of  individual  bacteria.  The  examination  of  a  large 
number  of  preparations  stained  by  the  same  method,  and 
frequently  a  single  specimen,  will  reveal  quite  different 
appearances.  In  some  instances,  and  in  my  experience 
on  a  large  majority  of  the  bacilli,  the  flagella  appear  as 
appendages  radiating  from  the  body  (nucleus  according  to 
Butschli)  of  the  organism.     I  have  occasionally  observed 
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a  narrow  anstained  or  more  feebly-tinted  band  separating 
the.  body  of  the  organism  from  a  deeply-stained  ring  of 
which  the  flagella  appeared  to  be  projections.  This  cap- 
sule-like appearance  has  been  illustrated  by  several 
observers.  Biitschli,  Zettnow  and  others  hold  that  the 
part  of  the  bacillus  which  is  easily  brought  out  by  the 
ordinary  staining  methods  is  the  nucleus  only,  and  that 
the  additional  portion  of  the  organism  demonstrated  by 
Loeffler's  method  is  plasma  which  surrounds  the  nucleus. 
HaBckle,  on  the  other  hand,  states  that  they  have  no  nu- 
clei. For  this  and  other  reasons  he  refers  bacteria  to  the 
animal  kingdom,  placing  them  in  the  first  class  of  Arche- 
zoa. 

Farrier  has  recently  published  a  series  of  interesting 
experiences  in  which  he  shows  that  flagella  on  a  single 
species  of  bacteria— as  determined  by  the  study  of  sev- 
eral forms  —are  subject  to  variations  according  to  the  con- 
ditions under  which  the  organism  is  cultivated.  Thus  he 
found  that  Bacillus  coli  communis,  cultivated  at  the  tem- 
perature of  the  body,  possessed  several  flagella,  but  when 
grown  at  a  much  higher  temperature  (46°C.  maximum 
temperature  for  this  bacillus)  flagella  could  not  be  de- 
tected. If  grown  at  44°C.  a  few  of  the  individual  bac- 
teria possessed  these  appendages.  The  age  of  the  culture 
and  the  presence  of  a  non-fatal  quantity  of  an  antiseptic 
in  the  culture  media  were  likewise  found  to  have  apprec- 
iable efi'ects.  He  states  that  this  pleomorphism  is  due  to 
their  protoplasmic  nature  ;  the  hypothesis  assumed  being 
that  when  the  bacteria  are  subjected  to  degenerative 
agencies,  such  as  high  temperatures  or  antiseptics,  the 
plasma  contracts  in  a  ball-shaped  mass  (presumably  aboutT 
the  organism),  but  when  the  bacillus  is  again  brought  un- 
der favorable  conditions  the  plasma  resumes  its  motile 
form. 

Accepting  this  explanation,  it  is  difficult  to  understand 
why  the  motile  bacteria  possessed  of  capsules  such  as 
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Micrococcus  lanceolatua  are  not,  under  certain  conditions 
motile,  or  why  the  methods  employed  satisfactorily  in 
staining  the  capsule  will  not  act  as  well  in  bringing  out 
the  flagella.  I  have  tried  repeatedly  to  stain  the  flagella 
after  these  methods,  but  more  particularly  the  one  used 
by  Prof.  Welch  in  staining  the  capsule  on  Micrococctcs 
lanceolatus,  but  invariably  the  results  have  been  negative. 
Why  there  should  be  such  a  marked  difference  between 
the  motile  and  non-motile  forms  in  the  reaction  of  the 
"capsular**  plasma  to  staining  fluid  has  not  yet  been  ex- 
plained. 

I  have  sought  for  an  explanation  of  the  structure  of  the 
flagella-producing  substance  in  the  cilia  or  flagella  of  the 
zoospores  found  in  certain  of  the  fungi,  but  thus  far  my 
efforts  have  uot  been  rewarded,  although  much  assistance 
may  be  obtained  from  a  study  of  those  forms.  It  is  quite 
probable  that  certain  observed  phenomena,  especially  in 
reference  to  the  free  flagella  and  the  formation  of  the 
rings  and  hooks  frequently  observed  both  on  the  distal 
ends  of  the  flagella,  and  separated  from  them,  may  be  ex- 
plained by  the  same  theories  as  those  of  zoospores.*  There 
are  two  views  as  to  the  disposition  of  the  flagella  of  swarm 
spores.  One  is  that  they  are  cast  off,  and  the  other  that 
they  are  absorbed  into  the  body  of  the  spore.  Rothert 
shows,  in  a  recent  article,  that  both  views  are  correct. 
**  In  the  second  swarm  stage  of  saprolegnia  and  in  the 
peronosporsB,  the  flagella  are  either  cast  off*  as  soon  as  tbe 
spores  come  to  rest,  or  soon  after,  or  else  they  remain  at- 
tached to  the  spore  indefinitely  even  after  germination. 

In  the  first  swarm  stage  of  saprolegnia,  however,  he 
found,  to  his  surprise,  that  they  are  uniformly  drawn  back 
into  the  body  of  the  protoplasm,  the  withdrawal  being 
slow  at  first,  and  then  quite  rapid.  The  loops  are  formed 
either  while  the  flagella  are  attached  to  the  spores,  or 
after  they  are  cast  off."  He  suggests  the  possibility  that 
the   flagella  are  formed  out  of  special  cytoplasm  existing 
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only  in  small  quantities.  It  is  highly  probable  from  cer- 
tain  opinions  and  results  herein  cited,  that  there  is  a  close 
resemblance  between  the  fiagella  of  bacteria  and  those  of 
the  Rwmrm  spores. 

The  observations  of  Stocklin  and  Bunge  that  several 
bacilli  are  sometimes  included  within  the  same  capsule 
from  tbe  periphery  of  which  flagella  radiate  is  exceedingly 
interesting.  This  phenomenon  is  explained  in  two  ways, 
one  that  the  surrounding  plasma  of  two  or  more  bacilli 
runs  together,  thus  enclosing  the  bacilli  in  a  common  cap- 
sule, and  the  other  is  that  the  variable  number  of  bacilli 
included  within  the  same  capsule  is  due  to  th^  multipli- 
cation of  the  organism  within  the  capsule.  These  obser- 
vations strengthen  the  hypothesis  that  bacteria  have  nu- 
clei and  surrounding  plasma. 


EDITOKIAL. 


Passing  Slides  Through  a  Custom  House. — I  have  today 
spent  three  half-hours  at  the  Georgetown  Custom  House 
gretting-  a  lot  of  slides  which  Mr.  Hornell  had  sent  me.  If 
^y  P''!  vate  concern  did  business  in  the  style  in  which  Dor- 
sey  Clag-gett,  Collector  for  the  District  of  Columbia,  does 
ousiiiesis,  that  concern  would  go  bankrupt  in  a  very  short 
time.  5u^  X  must  say  first  that  not  an  unpleasant  word 
was  uttered  on  either  side,  though  I  claim  some  virtue  for 
'lot  freeing,  my  mind  regarding  some  of  the  absurd  things 
that  ti-^nspired. 

^3^  slides  were  invoiced  at  ;£2.10.0  and  as  **  natural  his- 
^^^  ^I>ccimens."  I  was  politely  offered  a  seat  while  a  hunt 
^  ^^^de  for  the  box,  which  was  not  found  till  after  some 
^'^^^^^  An  employee  cut  open  the  package  and  threw 
Way  "the  string  and  seal  without  saying  tome  "by  your 
^ave^>>    I  think  the  law  permits  me  to  open  the  package 

^^  ^^ir  inspection. 
^H  I  mounted  slides,"  said  the  clerk  who  forthwith  made 
"'•t^l>iUfor 
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DUTY  ON  $12.00  @  35  PER  CENT  $4.20 

and  asked  me  to  write  my  pame  in  approval  thereof.  I 
declined,  and  appealed  to  the  Collector,  whopresented  him- 
self. This  I  did,  notwithstanding- my  belief  that  a  Collector 
knows  absolutely  nothing,  whatever  is  known  in  the  C.  H. 
being"  known  by  the  subordinates.  This  was  the  signal  for 
four  or  five  clerks  to  rally  to  the  support  of  the  figure-head 
whose  only  claim  tooflfice  so  far  as  I  know  is  his  knowledge 
of  ward  politics. 

To  my  emphatic  statement  that  I  knew  these  objects 
entitled  to  free  entry  and  that  scores  of  lots  of  such  goods 
were  entering  free  all  over  the  country,  one  of  the  by- 
standing  mouthpieces  of  the  collector  proposed  that  I  pay 
the  duty  and  go  into  an  effort  to  get  this  great  and  glorious 
humbug  of  a  Customs  service  to  pay  it  back  to  me.  Think 
of  a  collection  agent  on  being  told  that  his  claim  was  base- 
less saying  such  rot  even  to  women  and  children  !  And 
Dorsey  Claggett  did  not  correct  his  over  zealous  clerk.  I 
did.  I  said  that  I  supposed  the  Collector  wished  to  ascer- 
tain his  duty  and  perform  it  properly  without  complicat- 
ing matters  in  that  way.  He  consented  to  be  flattered  in 
this  manner.  Thereupon  the  law  was  brought  out  and 
here  is  the  clause  under  which  the  bill  had  been  made  out : 

Schedule  B.,  1  102. — Glass  and  Glassware. — "All 
stained  or  painted  glass  windows,  or  parts  thereof,  and  all 
mirrors  not  exceeding  in  size  144  sq.  inches  with  or  with- 
out frames  or  cases,  and  all  manufactures  of  glass,  or  of 
which  glass  is  the  component  of  chief  value,  not  specifically 
provided  for  in  this  Act,  thirty-five  per  centum  ad  valorem." 

The  glass  in  this  lot  of  slides  is  not  worth  over  one 
dollar.  If  they  are  to  be  taxed  as  '* manufactures  of  glass 
or  of  which  glass  is  the  component  of  chief  value,"  then  an 
honest  collector  would  appraise  the  goods  at  their  value  as 
manufactured  glass  or  at  about  one  dollar  ;  but  this  incom- 
petent (I  will  not  say  dishonest)  man  took  the  invoiced 
price  of  $11.71  as  slides  and  put  the  35  per  cent  glass  tax  on 
it !  Then  he  had  the  gall  to  ask  me  to  pay  it  and  try  to  see 
if  I  could  get  it  back  again. 
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I  then  informed  the  crowd  that  I  claimed  free  entry  un- 
der Schedule  A,  If  625,  which  declares  free  of  duty. — 

"Specimens  of  natural  history,  botany,  and  mineralog-y 
when  imported  for  cabinets  or  as  objects  of  science  and 
not  for  sale." 

But,  said  the  oracle,  these  are  microscopic  slides  and 
not  specimens  of  natural  history.  I  asked  Politician  Clag-g-- 
ett  if  he  doubted  their  being-  specimens  of  natural  history 
and  he  said  he  doubted  it.  He  said,  however,  that  if  I 
would  come  aguin  in  a  few  days  they  would  meanwhile  look 
into  the  matter  and  decide.  I  remarked  on  the  inconven- 
ience they  were  putting-  me  to  on  account  not  of  mine  but 
of  their  ig-norance.  A  brilliant  clerk  then  quoted  this  part 
of  the  law : 

"Microscope  slides  with  mounted  specimens  of  anatomy 
as  N.  E.  manufactured  articles,  twenty  per  centum  ad 
valorem." 

If  I  could  not  pay  35  per  cent  perhaps  to  get  away  from 
these  quibbers  I  would  pay  20  per  cent  ?  Oh  !  no.  I  was 
not  claiming-  specimen  of  anatomy. 

Then  decisions  were  soug-ht  for  and  one  made  in  1892, 
was  read  to  me  at  full  leng-th  by  the  Honorable  Collector 
himself  who  mispronounced  but  one  word  in  the  feat.  The 
decision  was  to  effect  that  an  anatomical  specimen  could 
not  be  encased  in  a  g'lass  slide  and  that  to  claim  slides  as 
anatomical  specimens  would  not  hold. 

The  Collector's  law  clerk  apologized  by  saying-  that  there 
were  later  decisions  but  that  "they  had  not  had  time  tog'et 
them  tog-ether."  A  new  oracle  next  appeared  and  said  in 
all  the  sincerity  of  ignorance:  "These  slides  do  not  con- 
tain the  real  objects,  but  only  prints  or  casts,  as  it  were,  of 
the  natural  history  objects."  Hence,  slides  are  not  free 
under  the  clause  cited.  The  Collector  then  looked  at  the 
transverse  section  of  a  stem  under  a  microscope  and  de- 
clared it  his  opinion  that  it  was  only  a  print.  He  thereupon 
moistened  a  rubber  eraser  with  ink,  made  a  print  with  it 
on  paper  and  said  that  was  the  way  he  supposed  what  he 
had  seen  under  the   microscope   was  made.     His  oracle 
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said  that  casts  and  prints  were  dutiable.  I  g-ot  warm 
enoug-h  to  challenge  them  to  find  a  single  microscopist  or 
microscopical  slide  to  back  up  this  absurdity  and  I  told  the 
oracle,  who  said  that  he  had  served  under  the  previous 
administration,  that  he  must  pardon  me  for  telling  him  he 
was  grossly  ignorant  of  the  subject. 

The  collector  said  he  would  inform  himself  in  the  next 
few  days.  Would  I  come  again?  I  said  he  ought  to  take 
the  trouble  to  send  the  goods  to  me  when  he  had  satisfied 
all  his  curiosities  in  the  matter.  Thereupon  a  clerk  ap- 
peared with  the  following  decision : 

{Synopsis  No,  153J0 — G,  A,  2744), 
specimens  of  Natural  History  on  After oscope  Slides^  free. 

Before  the  U.  S.  General  Apprisers  at  New  York,  August  21,  1894. 

In  the  matter  of  the  protest,  23416  b— 149,  of  Dr.  Mathias  Cook 
against  the  decision  of  the  collector  of  Customs  at  Albany,  N.  Y.,  as  to 
the  rate  and  amount  of  duties  chargetible  on  certain  specimens  of 
natural  history,  imported  per  U.  S.  mail,  June  20,  1894. 

OPINION  BY  Wn^KINSON,  GBNSRAI,  APPRAISER. 

The  articles  are  diatoms,  spiculas.  foraminiferas,  and  polycistines 
mounted  on  microscope  slides.  They  were  assessed  for  duty  at  60%  un- 
der ^  108  N.  T.  and  are  claimed  to  be  exempt  from  duty  as  specimens 
of  natural  history  under  ^712. 

From  inquiry  at  the  American  Museum  of  Natural  History,  we  learn 
that  the  common,  if  not  the  only,  way  of  preparing  and  preserving 
minute  objects  of  this  character  is  on  microscope  slides. 

We  find  that  the  goods  are  specimens  of  natural  history  imported  as 
objects  of  science  and  sustain  the  protest. 

(Synopsis  of  the  decisions  of  the  Treasury  Department,  and  Board  of 
U.  S.  General  Appraisers  on  the  construction  of  the  tariff,  navigation 
and  other  laws  for  the  year  ending  Dec.  31,  i894,  p.  730). 

The  clerk  "guessed"  that  Collector  Dorsey  Claggett 
might  admit  my  slides  under  that  decision  free  of  duty. 
The  other  clerks  acquiesced.  Claggett  said  not  a  word 
but  went  away.  In  due  time  I  was  presented  with  the  fol- 
lowing bill : 

Storage,  labor  and  drayage 10 

Blanks 25 

Overtime  of  oflScers 00 


.35 
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I  was  much  surprised  that  no  charge  was  made  for  the 
time  of  four  clerks  an  hour  each.  It  certainly  was  over- 
time and  excess  of  zeal. 

My  impressions  are  that  this  was  a  deliberate  attempt 
to  impose  a  swindle  upon  me  and  that  the  law  clerk  knew 
from  the  beginning",  of  the  decision  he  finally  produced.  A 
less  careful  person  might  hive  been  blackmailed  into  pay- 
ing the  $4.20.  Had  I  shown  any  temper  or  impoliteness, 
especially  to  "his  Honor,"  they  could  have  pestered  me 
for  weeks  over  the  matter  and  until  I  had  got  the  attention 
of  the  Secretary  of  the  Treasury  and  his  order  to  over  rule 
their  absurd  decisions.  It  is  perhaps  impolitic  for  me  to 
publish  these  facts.  In  case  these  people  get  another  lot 
of  goods  for  me  they  will  have  it  in  their  power  to  annoy 
me  very  much. 

This  is,  however,  my  second  experience  with  them.  A 
year  or  more  ago,  Watson  &  Sons  of  London  sent  an  elec- 
trotype which  had  cost  them  87  cents.  It  was  stopped  in 
the  mails  and  held  by  the  Custom  House.  A  great  ado  was 
made  over  it.  Not  one  of  the  officials  then  present  knew 
what  to  call  it  and  one  of  them  with  it  in  his  fingers  asked 
me  if  it  was  not  a  lithograph !  Its  value  was  in  any  event  too 
small  to  be  dutiable  but  I  was  put  to  quite  a  loss  of  time  and 
patience.  The  ignorance  of  these  people  seems  stupendous 
and  they  appear  to  rely  on  customers  to  give  themselves 
away  and  to  furnish  implements  with  which  to  persecute 
them.  This  is  the  worst  governed  country  among  the  lead- 
ing nations  of  the  earth  say  Andrew  D.  White  and  others. 
My  own  observations  at  home  and  abroad  confirm  the  view. 

Finally,  if  you  import  slides  be  very  cautious  or  the  Cus- 
toms people  will  worry  the  life  out  of  you.  Be  sure  to  have 
the  decision  quoted  above ;  plant  yourself  against  all  delays, 
concessions,  and  foolishness.,  Go  and  vote  for  the  party 
that  is  out  of  power  so  that  there  may  be  a  new  set  of  fool- 
officials  as  soon  as  possible.  When  we  decide  to  do  as 
Great  Britain  does, — collect  all  our  revenue  off  of  tobacco, 
wine,  perfumery  and  a  few  of  the  simplest  objects  of  lux- 
ury we  may  be  free  from  supporting  in  public  office  ignor- 
ant hoards  of  superfluous  politicians  and  probably  not  tiU 
then.— C.  W.  S. 
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Second  Pan-American  Medical  Congress. — The  dates 
assigned  for  the  meeting-  in  the  city  of  Mexico  are  Nov.  16 
— 19,  1896.  Those  who  desire  full  information  regarding  it 
should  read  the  medical  periodicals  which  are  printing  the 
Special  Regulations  or  should  address  Dr.  Chas.  A.  L.  Reed, 
East  Walnut  Hills,  Cincinnati,  Ohio. 

Especially  those  who  intend  to  present  papers  need  to 
know  the  rules  relating  thereto.  All  papers  must  be  pre- 
sented in  writing  and  abstracts  must  be  furnished  to  the 
secretary  on  August  first. 


nCBOSGOPICAL  APPARATUS. 


Cover-Glass  Forceps. — To  those  who  are  familiar  with 
microscopic  technique  the  following  illustrations  of  a  cover- 
glass  forceps  devised  by  me  are  self-explanatory.  Clinical 
microscopy  demands  the  simplest  as  well  as  the  most  rapid 
methods  consistent   with   accuracy.     None  of  the  many 


cover-glass  forceps  now  in  use  are  adapted  to  modern  .mi- 
croscopic work.  For  staining  sputum,  pus,  blood,  etc., 
the  complete  process,  from  fixing  to  placing  of  cover-glas^ 
on  slide,  may  be  carried  out  while  cover-glass  is  held  in 
forceps. 

The  following  advantages  are  claimed  for  these  forceps: 
1.  The  cover-glass  while  on  its  flat  side  can  be  rapidly 
picked  up  from  any  surface  whether  glass,  marble,  wood  or 


paper.  2.  The  cover-glass  is  held  level,  firmly  and  ana- 
tomically. 3.  No  possibility  of  cover-glass  slipping  out  of 
or  breaking  while  held  in  forceps.     4.  Hands  of  operators 
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are  kept  free  from  stains  and  acids.  S.  The  edge  of  only 
cover-g-lass  being  g-rasped  and  held  by  forceps,  admits  of 
the  whole  surface  of  the  cover-glass  being  stained.  6.  Cov- 
er-glass can  be  drained  by  placing  forceps  on  the  side. 

These  cover-glass  forceps  are  maufactured  and  sold  by 
Chas.  Truax,  Green  and  Co., "of  Chicago.  Every  pair  of 
forceps,  if  properly  made,  possesses  the  above  mentioned 
advantages  over  the  clumsy  forceps  formerly  used. — Jour- 
nal of  American  Medical  Association. 


■ICB08C0PICAL  MANIPULATION* 


New  Method  of  Preparing  Culture  Media. — The  atten- 
tion of  all  bacteriologists  is  earnestly  invited  to  the  follow- 
ing method,  which  we  sincerely  recommend: 

Dr.  J.  Lorrain  Smith  points  out  the  difficulty  bacteriol- 
ogists have  to  contend  with  in  the  fact  that  the  composi- 
tion of  many  of  the  media  used  for  cultivations  of  patho- 
genic microbe^  differ  so  widely  from  that  of  the  blood  and 
other  fluids  found  in  the  animal  tissues.  He  describes  a 
method  by  which  media  can  be  prepared  directly  from 
these  fluids  by  a  process  which  reduces  the  difficulties  of 
manipulation  to  a  minimum. 

Break  up  the  white  of  a  hen's  egg  with  an  egg-beater  till 
it  loses  its  consistency;  add  40  per  cent  of  water  and  mix 
well;  pass  the  mixture  through  muslin  to  remove  any 
shreds  of  insoluble  material;  add  0.  1  per  cent  of  caustic 
soda,  and  solidify  in  the  autoclave.  With  a  little  care  in 
clearing  it  a  jelly  of  egg-white  can  be  obtained  which  closely 
resembles  gelatin  in  consistency.  Substances  like  glucose 
can  be  added  if  desired. 

A  large  variety  of  bacteria  have  been  found  to  grow  on 
this  medium  with  readiness. — Langsdale's  Lancet. 

Simplifying  the  Examination  for  Tubercle  Bacilli. — 
Prof.  Rindfleisch  states  (Deutsche  Med.  Woch.)  that  tub- 
ercle bacilli  are  found  in  greatest  number  in  theliquid,  and 
not  in  masses  of  mucus  of  the  sputum,  and  recommends 
the  following  method  for  their  detection:     Dip  a  camel's 
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hair  pencil  in  water  so  as  to  moisten  it  well,  and  press  out 
the  surplus  water.  With  this  stir  the  sputum  thoroug-hly 
and  on  withdrawing  it,  although  nothing  will  apparently 
cling  to  it,  it  will  be  full  of  bacilli,  if  they  are  present  in  the 
sputum.  With  it  stroke  the  cover  glass  lightly,  so  as  to 
make  a  uniform  coating  over  it.  Of  course  a  new  pencil 
must  be  used  for  each  operation,  as  it  has  been  found 
practically  impossible  to  free  the  pencil  from  traces  of 
bacilli,  which  might  invalidate  subsequent  examinations. 
— Druggist's  Circular. 


BACTEBIOLOGT. 


The  Effect  of  the  "X"  Rays  upon  Micro-Organisms.— 

The  assertion  that  the  "X"  rays  may  have  some  therap- 
eutic value,  and  may  perhaps  modify  the  course  of  disease 
when  passed  through  the  body,  has  been  made  by  a  number 
of  persons,  and  it  is  a  claim  which  may  easily  be  misused 
by  the  charlatan.  Dr.  T.  G.  Lyon  of  London  recently 
made  some  experiments  on  the  influence  of  these  rays  in 
cultivations  of  diphtheria  bacilli.  They  were  exposed  in 
the  incubators  for  twelve  hours  to  the  "X"  rays.  The 
bacilli  continued  to  grow  and  were  not  in  the  least  modified 
by  the  conditions  to  which  they  were  subjected. — Medical 
Record. 

Bacteria  in  Milk. — At  a  recent  meeting  of  the  EMinburgh 
Royal -Society,  a  communication  on  bacteria  in  milk  as  sup- 
plied in  Edinburgh,  and  the  relative  eflSciency  of  different 
methods  for  their  removal,  by  Dr.  Hunter  Stewart  and 
Dr.  J.  Buchanan  Young,  was  read  by  the  former.  Dr. 
Hunter  Stewart  said  that  in  all  civilised  countries  the 
Legislature  had  taken  steps  to  prevent  the  watering  of 
milk;  but  perhaps  it  was  of  greater  importance  that  child- 
ren as  well  as  adults  should  be  preserved  from  those 
diseases  which  were  produced  by  the  presence  of  micro- 
organisms in  milk.  Cowhouses  in  this  country  were  not 
kept  with  that  careful  and  punctilious  cleanliness  with 
which  they  were  kept    in   Holland  and  Denmark.     The 
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animals  were  not  groomed,  the  cowsheds  were  not  flushed 
with  watersooftenas  they  oughttobe;the  hands  and  clothing 
of  the  milkers  were  not  properly  attended  to,  nor  were  the 
teats  of  the  udder  cleaned.  In  November,  1894,  experi- 
ments were  begun  in  Edinburgh,  and  continued  until  now. 
More  than  300  samples  of  milk  were  examined  from  50 
dairies,  widely  scattered  over  the  city.  It  was  found  that 
at  three  hours  after  milking  there  were,  on  an  average  per 
cubic  centimetre,  in  winter  24,700  bacteria,  in  spring  and 
early  summer  44,000,  and  in  late  summer  and  autumn  173,- 
000.  It  was  found  that  in  dairies  supplied  by  milk  from 
the  country  the  average  number  of  micro-organisms  five 
hours  after  milking  was  41,000  per  cubic  centimetre,  while 
in  dairies  supplied  by  milk  from  town  daries  the  average 
was  352,000.  per  cubic  centimetre.  This  fact  illustrated 
the  importance  of  having  cowsheds  outside  of  the  city.  In 
discussing  the  various  methods  of  sterilising  milk,  it  was 
pointed  out  that  the  great  objection  to  the  use  of  sterilised 
milk  was  the  change  of  its  flavor  and,  according  to  many, 
its  decreased  digestibility.  The  conclusions  were  that 
milk  kept  for  one  hour  at  212  degrees,  in  bottles  hermet- 
ically sealed  remained  sterile  for  more  than  a  month,  and 
was  quite  sweet  and  palatable,  though  it  had  a  boiled  taste; 
that  milk  heated  by  means  of  Dr.  Cathcart's  apparatus  re- 
mained quite  sterile  for  forty-eight  hours,  though  the 
boiled  taste  was  marked;  that  milk  kept  for  thirty  minutes 
at  158  degrees,  Fahr.,  was  quite  sterileatthe  end  of  twenty- 
four  hours,  aud  contained  very  few  microbes  at  the  end  of 
forty-eight  hours.  In  all  these  three  methods  the  micro- 
organisms of  tubercle  and  diphtheria  were  certainly  killed. 
Scalding  at  176  degrees,  Fahr.,  with  every  precaution,  kept 
the  milk  sterile  for  twenty-four  hours;  but  in  carrying  out 
this  process  on  a  large  scale,  there  was  considerable  risk 
of  post-scalding  contamination,  so  that  there  was  no  guar- 
antee that  the  bacillus  of  tubercle  and  diphtheria,  if  pre- 
sent, was  destroyed. — English  Mechanic. 

The  Fate  of  Micro-organisms  in  Inspired  Air. — Thomp- 
son and  Hewlett  (British  Medical  Journal,  Jan.  18,   1896) 
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gave  a  preliminary  report  on  thefateof  micro-organisms  in 
inspired  air.  The  following  experiment  shows  that  cer- 
tain bacteria  deposited  on  the  Schnciderian  membrane  are 
rapidly  removed:  Cultures  were  prepared  from  the  vib- 
rissas and  mucous  lining  of  the  nose.  No  red  growth 
developed,  so  the  bacillus  prodigiosus  was  absent.  A 
looped  needleful  of  a  pure  culture  of  the  bacillus  prodigi- 
osus was  then  deposited  on  a  spot  on  the  septum,  and  cul- 
tures were  made  from  this  spot  and  its  neighborhood  at 
intervals  up  to  two  hours.  The  cultures  gave  a  gradually 
diminishing  number  of  the  bacilli,  until  after  eighty 
minutes  frequently  no  growth  occurred,  while  after  two 
hours  no  trace  of  the  bacillus prodigiosuscouldbedetected. 
The  authors  state  that  their  recent  experiments  show  that 
nearly  all  the  organisms  in  inspired  air  are  arrested  before 
reaching  the  naso-pharynx. — Medicine. 

Diphtheria  Antitoxin  in  France. — Henri  Monod  states 
that  during  the  first  six  months  the  diminution  of  death 
rate  was  65.6  per  cent  in  108  cities  in  France,  having  a  pop- 
ulation of  over  20,000.  From  1884-1894,  the  average  num- 
ber of  deaths  was  2,627  (La  France  Medicale,  12-20-95.) 
Dr.  P.  Palet  from  his  observations  in  diphtheritic  wards  in 
Lyons,  also  finds  that  it  has  notably  lessened  the  number 
of  deaths.  Its  action  is  more  prompt  when  treatment  is 
commenced  at  the  beginning.  As  a  prophylaxis  it  has 
been  made  in  doses  of  from  1  to  2  cc;  it  causes  no  inconven- 
ience except  the  temporary  eruption  (I.e.  1-24-96.) 

Antifebrile  Reaction  of  Tuberculin. — Dr.  Lussen  as  a 
result  of  some  tuberculin  tests,  thinks  that  this  agent  has 
an  antifebrile  action  in  cases  where  there  is  febrile  condition 
without  the  presence  of  tuberculosis,  and  further  a  sed- 
ative action  upon  the  lungs.  The  substance  is  perfectly 
harmless  unless  tuberculosis  is  present.  (The  Journal  of 
Comparative  Medicine  and  Veterinary  Archives,  XVH, 
299.) 

Micrococcus  Lanceolatus. — Divers  organisms  are  as- 
sociated with  pus  formation.  This  organism  ranks  third 
in  the  production  of  human  inflammations,  osteomylitis,  pe- 
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riostitis,  labor  pneumonia,  broncho-pneumonia,  arthritis, 
abscesses  in  parotid  and  thyroid  g-lands,  in  the  kidney  and 
liver,  Dr.  J.  H.  Etheridg-e  reports  three  cases  of  ovarian 
abscesses  formed  by  it.  (The  American  Journal  of 
Medical  Science,  CXL,  377.) 

Black  Death. — Ketasalohas  ascertained  that  the  "black 
death  "  among-st  animals  in  Hong  Kong  is  due  to  a  bacillus 
which  causes  a  septecaemia  attacking-  the  lymphatic  sys- 
tem, the  spleen,  and  it  might  therefore  easily  be  mistaken 
with  anthrax  in  animals.  The  bacillus  is  rounded  at  the 
ends,  colors  with  the  usual  aniline  dyes,  more  deeply 
stains  at  the  end  than  in  the  middle.  The  organism  may 
be  found  in  the  blood.  The  organism  occurs  in  man,  mice, 
rats,  swine,  and  the  spread  of  the  disease  in  China  is  to  be 
accounted  for  solely  on  the  filthy  habits  of  the  Chinese. 
Clothes  are  not  changed  or  washed  for  years.  Chinese 
frequently  herd  together  with  their  swine.  The  disease 
may  be  contracted  by  eating  diseased  meat.  (Veterinary 
Journal,  XLII,  311.) 

Germ  Content  of  Air. — Prof.  H.  L.  Bollcy  irt  a  paper  on 
cleanliness  in  handling  milk,  says  bacteriological  considera- 
tions tell  us  that  gelatin  plate  3}4  inches  exposed  to  air  one 
minute  contained  the  following  number  of  germs. 

Ordinary  living  room  five  minutes  after  sweeping  543 
germs,  eight  species.     (Fargo.) 

In  open  meadow,  when  quiet,  6  germs,  two  species. 
(Madison,  Wis.) 

Open  meadow  October,  quiet,  8,  three  species. 

College  cow  stable  between  the  cows  after  feeding  time, 
October,  570,  eleven  species.     (Madison,  Wis.) 

University  creamery  and  cheese  factory,  pasteurization 
room,  after  scrubbing,  August  21,  5  germs,  three  species, 
(Madison.) 

Refrigerator,  store  room  temperature  40,  F.  one  species. 
(Madison,  Wis.)     (Bull,  21,  N.  Dakota,  Agr.  Exp.  Sta.) 

Bacteria  in  Milk. — Prof.  H.  L.  BoUey,  finds  the  following 
number  of  germs  per  cc.  in  milk,  July  16,  at  Madison,  Wis. 
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Full  mixed  morning'  and  evening*  milk  33  patrons,  sepa- 
ated,  sweet, 8, 999, 801.  July  17,  same  milk  on  ice  one  day 
after  addition  of  formalin  1-500,  sweet  1,439,820.  Same  as 
last  but  four  days  on  ice,  sweet,  15,339,040.  Fargx),  N.  D., 
full  mixed  milk  of  11  cans,  cultures  made  immediately  85,- 
254.    (Bull.  21,  N.  D.,  Agr.  Exp.  Sta.)  . 

Schizomycetes — Dr.  W.  Migula  treats  the  Schizomycetes 
in  **dic  Naturlichcn  Pflauzenfamilien."  He  notes  that 
they  are  mostly  colorless,  some  are  slig"htly  rose  or  green 
colored.  Spores  are  of  two  kinds  arthrospores  and  melo- 
spores  in  addition  to  the  ordinary  vegetative  propagation. 
The  chlamydobacteriaceae  produce  gonidia  as  in  Clado* 
thrix,  Phragmidiothrix,  Thiothrix  and  Streptothrix.  The 
gonidia  germinate  soon  after  leaving  the  mother  plant. 
He  has  made  some  changes  in  nomenclature.  It  is  wrong 
to  base  g-enera  on  biological  characters  as  Photobacterium, 
Nitrosomonas,  etc.  Bacteria  are  divided  into  five  families: 
1  Coccaceae,  2  Bacteriaceae,  3  Spirillaceae;  4  Chlamydobac- 
teriaceae,  5  Beggiatoaceae. 

Some  of  the  old  genera  as  Staphylococcus  is  no  longer 
retained  but  the  Staph  pyogenes  aureus  becomes  Micrococ- 
cus pyogenes  aureus  Parset  et  Rosenbach.  In  the  second 
family  three  genera  are  disting-uished.  Bacterium,  Bacillus, 
Pseudomonas.  The  genus  Bacterium  is  without  motion. 
Bacillus  anthracis  becomes  Bacterium  anthracis  (Koch  et 
Cohn)  Migula,  B.  tuberculosis,  Bact.  tuberculosis  (Koch) 
Migula.  The  cholera  spirillum  is  called  Microspira 
comma  (R.  Koch)  Schroter.  The  work  is  accompanied 
with  excellent  figures  but  our  only  wish  is  that  it  could 
have  been  more  extended. 

Bacteria  in  Excrement  of  Bovines. — Dr.  E.  Wuthrich 
and  Dr.  E.  v.  Freudenreich  who  have  studied  the  influence 
of  feeds  on  the  bacterial  contents  of  excrement  of  bovines 
state  thathaycontains7,500,000  germs  per  g-rain,  one-fourth 
of  these  organism  were  Bacillus  subtilis.  Sour  potatoes  had 
5,000,000  germs  per  gram,  10,000  of  these  were  Hay  bacil- 
lus, (B.  subtilis).  Malt  contained  375,000,000  germs  per 
gram.     In  the  latter.  Bacillus  lactis  aerogenes  was  common 
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In  all  of  these  feeds  there  was  a  notable  increase  in  the 
number  of  organisms.  The  animals  fed  with  hay  the  num- 
ber of  B.  subtilis  colonies  found  varied  from  1,800,000 
to  7,200,000  per  g-ram.  The  colon  bacillus  was  always  pres- 
ent. The  number  of  organisms  found  tn  excreta  when 
hay  was  fed  varied  from  20,675,000—375,000,000.  Grass 
1,800,000—10,000,000.  Sourpotatoes  7,062,500—23,125,000. 
What  appeared  to  be  Bacillus  lactis  aerogenes  in  malt  was 
destroyed  in  the  digestive  tract.  (Centralblatt  f.  Bakt.  u 
Parasitenk.  H  abth.  873.) 


MEDICAL  HICR08C0PT. 


The  Tuberculous  Handkerchief. — Cornet  it  was  who 
first,  in  an  effective  way,  brought  evidence  of  the  great  part 
which  the  sputum  of  the  consumptive  plays  in  spreading 
lung--tuberculosis,  when  the  sputum  is  permitted  to  dry  and 
to  become  reduced  to  dust.  He  showed  also  how  the  con- 
sumptive's handkerchief  reinfects  the  patient  himself.and 
endang-ers  his  associates.  As  Dr.  Jaeger,  of  Stuttgart, 
says: 

"And  now  what  is  the  further  fate  of  this  suspicious 
article?  As  would  be  done  with  the  clothing  of  typhoid  or 
cholera  patients,  it  is  not  put  into  a  solution  of  carbolic  acid, 
but  it  is  folded  together  and  carefully  kept  until,  after  sev- 
eral or  many  days' use,  it  becomes  a  cloacal  miniature,  a 
nidus,  of  the  most  dangerous  of  gems.  Further,  when  it 
is  to  be  retired  for  a  while,  it  is  not  disinfected,  but  the 
careful  housewife  preserves  the  costly  fabric,  the  precious 
piece  of  embroidered  linen,  until — she  counts  the  wash  for 
the  laundry.  The  dried  handkerchief  is  then  torn  open,  a 
cloud  of  dust  is  whirled  into  the  air,  and  with  the  dust  the 
disease  germs  which  bid  defiance  to  drying." 

The  Microscope  in  Surgery. — Dr.  Senn  in  a  recent  work 
on  tumors  states  that  the  microscope  is  not  so  serviceable 
in  diagnosing  tumors  as  many  suppose,  and  cites  as  an  in- 
stance the  late   Emperor  Frederick  of  Germany.     Small 
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pieces  of  tumor  or  scrapings  of  tissue  should  not  be  sent 
to  the  pathologist  simply  to  see  what  the  microscope  will 
reveal  or  what  the  pathologist  knows.  The  object  is  to 
obtain  a  correct  diagnosis,  and  to  this  end  as  large  a  piece 
of  tumor  as  possible  should  be  sent  for  examination.  It 
should  be  accompanied  with  a  history  of  the  case  and  all 
other  points,  such  as  site,  character  of  growth,  etc.  In 
this  way  the  microscope  usually  decides  when  the  appear- 
ance to  the  naked  eye  throws  doubt  on  the  character  cfthe 
tumor. — Medical  Record. 


PHARMACEUTICAL. 


The  Microscope  as  an  Advertiser. — Druggist  Stedem, 
of  Philadelphia,  contends  that  much  advertising  benefit  can 
be  derived  from  proper  microscopical  exhibitions  in 
the  pharmacy.  He  hesitated  for  a  long  time,  fearing  that 
meddlers  would  try  to  tinker  with  the  apparatus,  but  fin- 
ally picked  out  a  strong  instrument — his  next  best  micro- 
scope— and  placed  it  in  the  window,  protected  only  by  the 
sign,  **Look,  but  please  don't  touch."  During  the  two 
months  which  followed,  only  one  person  of  all  the  hundreds 
taking  a  peep,  put  a  finger  on  the  adjustment.  Mr.  Stedem 
first  took  up  the  ordinary  house-fly,  and  week  by  week 
showed  legs,  feet,  head,  wings  and  body.  The  display 
aroused  much  interest,  especially  among  school  children. 
He  is  now  preparing  slides  of  other  insects,  and  purposes 
displaying  them  in  a  still  more  powerful  instrument. 

Mr.  Stedem's  idea  is  capital,  and  may  be  developed  fur- 
ther. For  example:  so  much  is  written  nowadays  about 
disease  germs,  what  is  to  hinder  the  display  of  the  diph- 
theria germ,  the  bacillus  of  typhoid  fever,  of  tuberculosis, 
etc.?  Many  objects  of  popular  interest  may  thus  be  exhib- 
ited under  the  microscope,  and  the  advertising  benefit 
ought  to  be  considerable. — Bulletin  of  Pharmacy. 
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MICROSCOPICAL  SOCIETIES. 

Quekett  Microscopical  Club. 

The  340th  ordinary  meeting  of  this  club  was  held  on 
Friday,  March  20th,  Mr.  J.  G.  Waller,  president  in  the 
chair.  The  minutes  of  the  preceding  meeting  were  read 
and  confirmed,  ballot  for  new  members  taken,  the  addi- 
tions to  the  library  announced.  Mr.  Rousselet  read  a 
paper  "on  Rattula  collaris^  and  other  Rotifers."  Mr.  E.  B. 
Green  read  a  further  '-Note on  Root-Hairs,"  accompanied 
by  some  beautiful  drawings,  which  he  presented  to  the 
club.  In  answer  to  questions  Mr.  Green  said  all  his  obser- 
vations had  been  made  on  common  plants;. no  greenhouse 
was  required,  and  he  had  contrived  a  small  case  holding 
about  20  pots  which  would  stand  in  any  window,  and  by 
means  of  which  his  experiments  could  easily  be  repeated 
and  extended.  Mr.  Karop  gave  an  account  of  the  life-his- 
tory of  the  Mycetozoa,  illustrating  his  remarks  by  colored 
diagrams  and  black-board  drawings.  After  noting  the  lit- 
erature of  this  interesting  subject,  he  recommended  every 
intending  observer  to  procure  Mr.  Lister's  ''Guide  to  the 
Brit.  Mycetozoa,"  published  by  the  trustees  of  the  British 
Museum,  and  to  be  had  at  South  Kensington,  or  of  the  au- 
thorized booksellers,  price  3d.  It  contained  a  list  of  all  the 
known  indigenous  species,  and  was  well  illustrated.  The 
secretary  said  that  as  the  first  Friday  in  April  was  Good 
Friday,  the  usual  conversational  meeting  would,  of  course, 
not  be  held.  The  next  ordinary  meeting  was  on  Friday, 
April  17th,  and  on  the  18th,  an  excursion  to  the  Royal  Bo- 
tanic Gardens. 

The  341st  ordinary  meeting  of  this  club  was  held  on  Fri- 
day, April  17th.  Mr.  E.  M.  Nelson,  exhibited  and  described 
a  new  doublet  bull's  eye  which  Mr.  Baker  had  made  to  his 
formula,  giving  a  minimum  of  spherical  aberration.  By 
projecting  the  image  of  a  lamp  flame  on  a  wall  he  showed 
that  the  usual  "fluffy"  margin  was  very  materially  reduced, 
and  he  thought  where  it  was  necessary  to  fill  a  large  field 
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with  lig-ht  as  free  as  possible  from  spherical  aberration,  as, 
for  instance,  in  photog-raphy,  this  form  would  answer 
every  requirement.  Mr.  R.  T.  Lewis  read  a  note  on  a 
stridulating"  organ  in  a  species  of  ant  StreblogncUkus  athiopicus^ 
from  South  Africa,  accompanied  by  specimens,  microscop- 
ical preparations,  and  some  beautiful  drawing's.  He  said 
that  although  sound-producing-  organs  were  known  to  oc- 
cur in  several  kinds  of  ants,  the  present  one  differed  ma- 
terially in  structure,  and  so  far  appeared  unique.  When 
captured  the  insect  grave  an  audible  *'squeak."  It  was  a 
formidable-looking  creature,  black,  and  nearly  one  in.  in 
length,  and  it  appeared  to  have  a  wide  distribution  in  South 
Africa. 

On  May  2nd,  16th,  and  30th  there  will  be  excursions  for 
collecting  purposes  to  Esher,  Totteridge,  and  Epping 
Forest  on  these  dates  respectively. 


NEW  PUBLICATIONS. 


'*Keirs  Medical,  Pharmaceutical  and  Dental  Direc- 
tory.*'— Georg-e  Kcil,  Editor,  Philadelphia,  announces  the 
early  publication  (fourth  edition)  of  **Keirs  Medical,  Phar- 
maceutical and  Dental  Register-Directory  and  Intelli- 
gencer," for  Pennsylvania,  New  York,  New  Jersey,  Mary- 
land, Delaware  and  District  of  Columbia.  Its  list  of  Nat- 
ional colleges.  State  hospitals,  homes,  dispensaries, 
societies,  and  post-office  addresses  of  physicians,  druggists 
and  dentists,  school  of  graduation  and  year,  all  the  latest 
laws  in  these  States,  will  be  complete  to  date  of  issue,  as  a 
personal  canvass  will  be  made  for  data.  It  is  the  only  Di- 
rectory published  for  above-named  States,  registering 
graduates  of  all  schools,  physicians,  drug-g-ists  and  dentists, 
and  imparting  all  information  needed  by  the  professions 
mentioned  in  their  daily  practice.  No  effort  will  be  spared 
to  make  the  Directory  complete,  and  the  information  ac- 
curate and  reliable  in  the  minutest  detail  belonging  to  the 
domain  of  medical,  pharmaceutical  and  dental  professions. 
An  experience  of  thirty  years  is  sufficient  guarantee  that 
all  subjects  will  be  properly  treated  in  this  Directory. 
The  names  in  large  cities,  in  addition  to  being  in  alphabeti- 
cal order,  will  be  numerically  arranged  by  streets,  also  an 
alphabetical  list  of  names  of  the  whole  Directory,  giving 
the  page  of  each ;  these  features  will  no  doubt  be  apprec- 
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W.  WATSON  &  SONS* 


NEW  GRAND  MODEL  ¥AN  HEURGK  MICROSCOPE 
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f*OR  HIQH  POWER  WORK  AND  PHOTO  MtOROQRAPHY. 


Similar  ia  all  respects  to  our  well-known  Van 
Heurck  Microscope,  but  with  the  following 
additional  conveniences:— 


The  Stagw  can  be  completely 
rotated  in  any  position. 

MRCHJimcAi,  Mov£MaNT3  of 
Stage  CO u trolled  by  two  sta- 
tionary miUed-beads,  work- 
ing  on  one  centre. 

The  Opticai,  CsinfRE,  when 
the  instrunient  is  set  horizon- 
tally, is  ten  inches  high. 

The  Tripod  Foot,  which  is 
cork  shod,  has  a  ^read  of 
ten  inches. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 


FOR  SALE.— First  cIasb  Botanical  mounts,  25  cents.  Send  for  list ;  also 
wiU  exchange.  I.  PERCY  BLACKMAN,  Sandy  Hook.  Conn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best. 
Also  1-12  Powell  St  Leland  apochromatic  objective,  1.40  N.  A,  new. 

C.  £.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  III. 

READ  the  nice  stories  in  Lippincott^s  Monthly  Magazine.  You  can  save 
50  cents,  (clnb  rate)  by  subscribing  for  Lippincott  through  ua 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE.— Nicely  mounted  slides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Paulurket.  R.  I. 

FOR  SALE.— Pritchard's  Infusoria  (latest  edition,  colored  plates)  and 
Smith's  British  Diatomaceao  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  nmng  them. 
Price  $60.  No  Sig. ,  Care  C.  W .  SMILE Y. 

FOR  EXCHANGE.— Tlie  Museum  of  Hamline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  from 
Southwestern  U u i ted  States.    Correspondence  solicited . 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul,  Minnesota. 

ARRANGED  DIATOMS.  I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Your  name  can  be  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.     Refer  to  the  Editor  of  this  Journal. 

M.  H.  D ALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnut  Case  to  hold  200 objects,  containing 65,  3x ;  mounted 
slides,  $10.  BulPs-eye  condenser  on  brass  stand  2^  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bed,  brass  feet  f7. 50.  Zeiss  Hygheman  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON,  3820  Ellis  Avenue,  Chicago.  lU. 

AiCiereseepieal  Specialties. 

KING'S   CEMENTS   "•^^*''^"^"'^"^^lS'theywiU«..tai„H. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  UxU  list  of  gpedftltiefl. 

J.    D.    KING,    Cottage   City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  Beviaed  and  Greatly  Enlarged, 
DESIGNED  to  suit  the  requirements  of  high  school  or  college,  or  to  guide 
any  who  may  desire  to  puisue  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habita  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  :  and  a  synoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  classes  and  orderBi 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  furnished  on 
application  to  author. 

Hrnry  L.  Osborn, 

Hamline  University,  St  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the   Pacific  Coast, 
Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  J4.00  per  doz. 

O.  C.  HASTINGS, 
No.  9  Charles  St.,  YictoriSt  British  Columbia. 

"MICROSCOPICAL  PRAXIS." 
By  Dr.  Alfred  C.  Stokes. 

Plain  language.    Hlustrated.    260  pp.    Neat  binding.    Price  |i  .50. 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAI,  OF  MARINE  ZOOUXiY  AND  MICROSCOPY 
Issued  From 

THE  JERSEY   BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  oopies  25  cents. 


MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — The  Microscope  and  Instructions  for  its  use. 
PART  II. — Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LARGE  OCTAVO,  104  PAGES,  30  FIGURES ;  PRICE  tt25,  POSTPAID. 
AddresB,  Micboscopical  Publishing  Company, 

Washington,  D.  C. 
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CARL  REICHERT 
MICROSCOPES. 

SOLE  AQEHTS  FOB  UKITED  STATES. 

RICHARDS  &  CO.,  LTD., 
NEW  YOEK,  CHICAGO, 

41  Barciar  Street.      108  Late  Street. 


EpflBAIM  CUTTKB,  M.  D.  JOHN  A.  CDTTKB,  H.  D. 

HEARTREST  SANATORY 

Mott  Avenue  &  i65th  street,  New  York. 

iGrosGopic  Freparatioiis  niDstratiii  tlie  Hionte  Stmcture 
of  VeptaUe  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WAi^TER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRICES. 

Catalogue  of  172  objects,  .  -  -  $0.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CHAS.  W.  SMILEY,  Washini^ton,  I>.  C. 

FOR  SALE.— A  set  ot  slides  illustrating  the  Woody  Plants  of  IlUnoifl, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  111. 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  oontaining 
65  slides  for  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicaga 
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THE  FISK 

TRAGHRRS'   AGRNGIRS, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

Etzrrt  0.  Fiw,  -  -  -  4  Ashbarton  Place,  Boston,  Maas. 

Managers. 

W.  B.  Hbk&ick,  4  AthtmHon  Place,  Boaton,  W.  D.  Kbbr,  70  rifth  Avenue.  New  York. 

Man.  N.T                                                                       ' 

Mra.   8.   D.  Thuemosd.  1242    Twelfth  8t^  P.  V.  HuTueoow.Torifth  ATenue,New  Yoik. 

Waabiaxton.D.O.  N.  Y. 

A.  O.  FuBKit,  4  Aihborton  Place»  Boston,  W.  0.  Pratt,  70  Fifth  Avenue.  New  York. 

—  N.  y.  ,  ^ 


Martha  Hoao,  4  Aabburton  Place,  Boston,  L.  B.  Balbky,355  Wabash  Avenne.  Ghlcaso. 

Mass.  III.  .  K  . 

HnjEif  G.  Eaobr,  4   Ashburton  Place,  Bos-  J.  D.  Enole,  Century  Building,  Minneapo- 

toD,  Mass.  olis,  Minn. 

W.    O.    McTaooart,    26    King  St.,   West  Mrs.  B.  Dowlino    Emole,  Oentury  BIdg., 

Toronto,  Canada.  Minneapolis,  Minn. 

H.  S.  Crocker,  70  Fifth  Avenue,  New  Yurk,  G.  C.  Boyntom,  120>^  So.  Spring  St,  Los. 

N.  T.  Angeles,  Gal. 

Send  to  any  of  the  aoove  agencies  for  100-page  Agency  Manual.  Correspondence  with  em- 
ployers to  invUed.    Begistration  fonas  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

Tbe  Carl  Zeiss  Optical  Works  in  ku 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  anew  Catalogue  for  1895,  containing  a 
description  of^^umDe^^e^^ccessories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH,  Sn,  Agrent, 

74  Murray  St.,   New  York,  N.  Y. 


OPTICIAN. 
209  South  nth  Street,    Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STUDENTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,  A  SPECIALTY. 


ILLUSTRATED  CATALOGUE  ON   APPLICATION. 


Digiti 


zed  by  Google 


To  Join  tliii  iDGrin  imojlcal  Society. 
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Admittance  Fee  $3.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  mo}^ 
forTfard  to  Chas.  W.  S?nUej^y  9SS  Mass. 
Avenue y  Washinffton^  ^.  C.^  a  self -ad- 
dressed e?ivelope^  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  J^om  the  blanks  the 
recipient  7vill  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smiley^  trusting  to  him  to  se- 
cure t?ie  needed  endorsements  and  recom- 
mendatio7is.  Mr.  Smiley  Tvill^  innineteen- 
tTventieths  of  cases,  be  able  to  endorse  per- 
sonally the  applicant,  jffe  reserves  his  right 
to  decline  to  endorse  those  7vhom  he  believes 
to  be  quarrelsome y  factious ,  grossly  neg- 
lectful in  paying  dues,  of  immoral  reputd- 

tation   or   disposed  to   abuse   me?nbership 

* 
privileges.  In  every  case,  n^hether  cfidorsed 

or  ?iot,  t?ie  application  will  go  forn^ard  to 

the  Secretary  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 


Digitized  by 


Googk 


Qmolomoml  Mm 


OR 

Znontt^Iy  3ournaI  of  (Ecology: 
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MICROSCOPY. 


^UBINO  tiM  Urt  few  months 
I  have  be«n  busy  preparini^ 
nutny  rate  and  ooTel  ol^ecta 
for  Hicroicopfcal  purpoa**,  and 
hare  arranged  them  aa  uuder  in 
lUoiitrated  Series. 

The  flrrt  of  theae  to  the  Ml- 
croscopleal  Stodles  In  H»- 
riae  Zoology. 

The  aecoutl  Series  (vix.:  that 
for  1895)  oonaixts  uf  14  splendid 
preparations,  all  of  the  highest 
possible  exrellvuoe  aud  guaranteed 
permanent.  The  14  slides  appear 
m  qnarterly  installments,  and  are 
arrompanied  by  over  100  pages 
of  descriptlTe  letterpress, 
dealing  in  pleasant  bat  exact  man- 
ner with  the  anatomy,  llfe.hislory 
and  habits  ol  th«i  respective  sub- 
JtHTts,  while  12  fuU-pA|ce  plates 
of  photo-engravlogs,  drawn 


trom  life,  make  plain  all  drtailM. 
IndnslTe  Snbscrlptlon,  S6.25t  post-free.    Full  prospectus  on  aj^licatlon. 

The  folluwiug  are  among  the  SlidoH  iucluded  io  this  Serius : 


6.  LoTely  Kxpanded  Zoophyte  S^rtdaria     50e 

7.  Opossum-shrimp  Afjrm,  showing  audi- 

tory organ  in  tail  88c 

8.  The  splendid  rare  organ-pipe  Polyiuon, 

lAckeHnpnra  40e 

9.  Entire  larval  Plaice,  eye  Jnst  taming 

from  blind  side  and  5  other  equally 
fine  slides.  •  60e 


1.  Golony  of  the  lovely  Badiolarian  Sphaero- 

sowm,  showing  parasitic  algte.  40c 

a.  The  lovely  Zoophyte  06eita,  polyps  fully 

expanded.  35c 

3.  Stalked  stage   of   the  larva    of    Bosy 

Feather  Star  (aniedon)  40c 

4.  An  entire  Sea- Butterfly  {Pteropod),  40c 
6.  Lovely  expanded  Zoophyte  Sgncoryne.      40c 

The  prices  againnt  each  are  those  at  which  the  preparations  are  sold  separately,  show- 
ing what  a  cheap  lot  I  oflfer  in  serii>8  at  $6.25,  poet  free.  A  few  sets  uf  Series  1  sUll  available, 
S6.25,  post  free.    Sample  Slide,  50c.,  p< sit  free. 

Prof.  J.  R  Ain«w«.rth  DhvIs,  University  Oullege,  Aherystwitb,  writes:  "Allow  me  to 
congratnlats  you  on  the  very  uneful  w«>rk  you  are  doing  by  the  publieatiun  of  loumal,  with 
accompanying  slides,  which  are  most  admirable. 

Superb  micrtwicopical  preparations  of  Brazilian  I«lanas  — I  have 
been  unfortunate  in  obtaining  a  quantity  of  theei*  superb  stems — the 
most  lovely  in  the  whole  plant  kingdom — and  have  arranged  them 
in  two  sets  of  6  each,  at  the  price  of  $1.36  per  set,  or  $2  25  fur  the 
two.  The  most  exquisitely  cliarroing  slides  t^iat  cuuld  p«)S>ti>>ly  bo 
imagined  tor  exhibition  at  popular  gntberings.  As  the  quantity  is 
^^— ^— — — ^^-^^^     very  hniitod.  I  am  unable  to  sell  single  slides. 

Microscopical  Studies  in  Botany.^In  answer  to  nmny  requests,  T  have  ar- 
ranged 20  magnificent  preiiarations  in  a  series  on  similar  lines  to  that  in  marine  zuology  de- 
scril>ed  above. 

The  ftnt  series  is  now  l>egun  ana  compnses  20  highest-clan  slides  (such  as  sell  singly 
at  25o  to  35c  each),  illiwtrated  by  descriptive  letterprew  and  20  specially  beautiful  phuto- micro- 
graphs of  the  sections. 

Subscriptions,  $6.25  ouly,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  illus- 
trations alone. 

Pn»f.  J.  W.  Carr,  University  College,  Nottingham,  writes :  "Your  BoUnical  Slitles 
are  the  most  beautiful  I  have  ever  Hkn-n.    The  following  are  among  the  slides  already  iwued  in 


accompanying  slides,  which 

Botany. 


above  llnw : 

1.  Tr.  sec.  flower-bud  of  Lily 

2.  ••    **             do       of  Dandelion 

3.  Long*!  sec.    do       of       do 

4.  do           fruit    of  Fig 

25c 
30c 
25c 
30c 

5. 
6 
7. 

8. 

Tr.  sec.  fruit  of  Date  (splendid) 
"     •*    flower  of  Ewr^fcoifcrw 
Long'l.  sec.  double  flower  of  Peony 
Leaf-fall  of  Sycamore 

35e 
30c 
25c 
26e 

I  sniarautee  the  perfection  of  all  my  mounts  and  will  be  pleased  to  send 
selections  on  approval  to  approved  correspondents 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from  $130  per  dozen. 

Cost  of  Mailing:,  i  slide,  10  cents  ;  2  slides,  15  cents  ;  3  slides,  20  cents  and 
so  on      Large  parcels  by  express  at  ver>r  cheap  rates. 

Speciality.  Marine  Zoology  (especially  in  expanded  Zoophytes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Terms.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U  S  paper  currency,  the 
former  preferred.  If  wished,  Mr.  0.  W.  Smiley,  Washington,  D.  "..  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Microscop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELU 


Biological  Station,  Jersey,  Sugland. 


Spectalibt  in  Microscopical  Mouati^. 
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Microscopic  Preparations  Illustrating  the  Mm 
Structure  of  Vegetable  Life. 

6eing  enclosed  in  a  novel  transparent  envelope,  these  objects  mi 
examined  without  removal  before  mounting.  They  are  prepared 
the  utmost  care  by  Walter  White,  England,  and  are  mostly  st^ 
in  one  or  two  colors  of  the  mosr  permanent  character. 

Dr.  A.  C.  Stokes  says:  The  sample  section  is  exquisite.  It 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section 
equal  to  anything  I  have  ever  seen  in  tliat  line. 

PRICES. 

Catalogue  of  172  objects, $0.02 

Single  specimens,           -        -        -        -        -        -  -      .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMILEY,  Washington  D. 

Specially  Prepared 
Herbarium  Paper  for  Botanists 

This   paper  is  offered  at  the  moderate   price  of  S5.o0  per  ream. 
also  furnish — 
No.  1.    Genus  cover,  16ix24  inches,  at  S  4.00  per  100 

2.  "  ''  ''  2.50 

3.  "  "•  "  1.50 
Dryers,                       12x18       "               2.00     *    *• 

Species  sheets,  16Jx23i     ''  .50 

Orders  will  receive  prompt  attention.     Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  i 

BACK  NUMBERS  WANTED. 

Ql^liero  are  several  Libraries  and  subscribers  who  hi*ve  w 
t^i.  for  tack  numbers    of   THE  MICROSCOPE  which   are 
lumsted.      For  any  five   of  the  following,  we  will  give  a  yei 
siibaeription  : 

-iSBX,  Jm^^t  ^^^'*  Oct.     1882,   Apr.,    Dec.     1883,    Apr.,   June,   Aug.     1884,  I 
A^T  S^JP^'f  ^^^'    l®^'^*  ^^»r-'    ^^»y-     l'^^,    Jan.,   May,  June,    Aug.,  Sept.     1 
M^*     18S8,  Feb.,  Apr.,  May,  Dec.     1889,  Jan.     1890,  Jan.,  Feb.  June.     1891,  » 
:^^A««./^o^-    1892,  Feb. 
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%     For  the  past  t>vo  years  we  hai 
^^inade  unusual  efforts  in  elevai" 
^the  standard  of  workmanship 
o^our  microscopes.      Improvemeni 
(have  been  made  in  constructioiii 


we  have  introduced  ingenious  am 
systematic   methods  of  vs^orkini 
by  w^hicli  we  obtain  accuracy  aul 
delicacy  of  movements  vs^hich 
unapproached,  higher  optical 
g  suits    have    been    attained,    ai 
■withal  i>rices  have  been  redm 


g  throughout. 

n 

^  SEND  FOR  COMPLETE  CATALOGUE. 

i  MUSCH&LOMBi 

^     Optical  Co.,  ! 


y^ 


^Rochester,  N.  Y.  m  New  York 
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No.  197, 


HYDROZONE 

IS    THE    STRONGEST    ANTISEPTIC    KNOWN. 
One  ounce  of  this  new  Remedy  is,  for  its  Bactericide  Power,  equivalent 
/)  two  ounces  of  Charles  Marchand's  Peroxide  of  Hydrogen  (nieiiieiiial),  which 
Htained  the  Hig'liest  Award  at  the  World's  Fair  of  Cliicago,  1893,  for  its 
^lability,  Streuj^tli,  PuHty  and  Excellency. 

CURES  DJSEASES  CAUSED  BY  GERMS: 

DIPHXITERIA.  SORE  THROAT,  CATARRH,  HAY  FEVER,  LA  GRIPPE.-OPEN  SORES:  ABSCESSES, 
^T^BUN&:ES  UlJbERS.— INFECTIOUS  DISEASES  OF  THE  GEMTO-URINARY  OKr;ANS,-INFLAM. 
'SlTjIlV  AND  CONTAGIOUS  DISEASES  OF  THE  ALIMENTARY  TRACT:  TYPHOID  FEVER,  TYPHUS. 
'I'^LERA,  YELLOW  FEVER.— WOMEN'S  WEAKNESSES:  WHITES,  LEUCOKRHCEA,-SRIN  DISEASES: 
•ZEMA,  ACNE,  Etc 

SBND   FOR  FREE  BOOK  OF  152  PAGES  GIVING  FULL  INFORMATION. 
PtfrsciAMS  Rkmittoig  Twbnty-Fivk  Cbnts  Postal  Order  will  Rhckive  Free  Sample  by  Maiu 
AVOID    INVITATIONS. 
VW^OBOaROIVB    i«  P«t  «p  •nlj  in  sniaU,  medium  and  large  size  bottles,  bearing  a  r«d 
"  lid  and  bine  border. 
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Prepared  only  by 


QP*  Meatiaa  this  publicAtion. 


anxnoHdb 


Chemist  and  Graduate  of  the  "Ecal^  CeniraU  dis  A  rts  et  jManu/actMrfs  de  Paris  "  {Frmmcei. 


•01.0   OT 


Charles  Marchand 


28  Prince  St.,  New  YorL 
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fHE  AMERICAN 
MICROSCOPICAL  SOCIETK 


WILiU  HObO  ITS  fllNETEHHTl 


Jm^r 


library 
csburg.  Pa. 

.ay  and  Friday, 


yO  and  21, 1896. 


> 


\  will   be  extended  to  all  interested  in 
"^the  Microscopical  Sciences. 


jpptications  for  membership  and  titles  of 
papers  to  be  read  at  ttie  meetififf  should 
be  addf^essed  to  A.  Clifford  Mercer^ 
M.  D.y  Tresidenty  Sj^racuse^  JK  T.^  or^ 
to  Wm.  C.  KrausSy  M.  D.^  Secretary^ 
382  Yirginia  Street^  Sufalo,  JT.   T. 
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A  NKW  EDITION  OF 

liSL.  lA^HTSON  5^  SONS' 

Illustrated  Catalogue  of  Microscopes,  Objectives 
and  Accessories. 

lu  it  will  l>e  found  fully  described  all  the  latest  iini)n)veuieuta  and  designs 
of  the  Watson  Instraments,  also  many  new  kinds  of  accessories  including  the 
following : 

A  SERIES  OF  NEW  FARACIIKOMATIC 

MICROSCOPIC    OBJECTIVES. 

Tliese  Ijenses  will  be  fonnd  to  possess  large  apertures,  to  be  of  uniform  qual- 
ity, and  to  Im?  as  low  in  price  as  any  Objectives  in  the  market.  They  are 
constructed  almost  entirely  of  Jena  Glass. 

The  following  are  selectetl  from  the  Series 


l»OWER. 

N.  A. 

PRICE. 

POWER. 

N.  A. 

PRICE 

1-2  inch 

0.34 

€1.2.0 

2-3  in. 

0.2H 

£1.5.0 

1-4  inch 

0.08 

1.5.0 

1-0  in. 

0.87 

1.10.0 

1-8  inch 

0.88 

2.0.0 

ID  in. 

0.90 

.5.0 

Homogeneuui 

Immersion. 

18  inch 

1-20 

4.15.0 

1-12  in. 

1.25 

5.0.0 

W.  WATSON  &  SONS' 

New  ••PARACHROMATIC"  Substage  Condenser. 

This  condenser  has  a  total  aperture  of  1.0  N.  A.,  has  an  extremely  large 
Aplanatic  Aperture,  exceeding  .90  N.  A.  Its  power  is  2-7  inch,  and  with 
the  front  lens  removed,  4.10  inch.  It  is  monnted  with  Iris  Diaphragm  and 
revolving  oirrier  for  stops  for  dark  ground  and  oblique  illumination.  The 
Iris  Diaphragm  is  divided  so  as  to  indicate  the  X.  A.  at  which  the  mndenser 
in  employed.     The  diameter  of  the  back  lens  is  'y-S  inch. 

PRICE   COMPLETi:   £3.15. 

APLANTIC  MAGNIFIERS. 

In  addition  to  W.  Watson  &  Sons'  well-known  regular  series  they  are 
working  Mr.  E.  M.  Nelson's  new  form,  magnifviug  15  diameters,  which  gives 
great  working  distance  and  large  aperture.  It  is  l>eUeved  to  be  unequalled 
by  any  similar  lens  for  qualities. 

PRICE — in  German  silvur  mount,  pocket  form  15.0. 
For  dissecting,  in  wooden  box  14.0. 

The  above  catalogue  will  l)e  mailed  post-1'ree  on  appliciition. 
MICROSCOPIC  ORJECTS. 

Watson  &  Sons  hold  a  stock  of  40,000  specimens  all  of  the  highest  class, 
/brming  undoubtedly  the  finest  collection  in  the  world.  Full  classified  list 
forward  post-free  on  application  to 

InL*  irt£MTSONI  St  SONS 

[ESTABLISHED  1S37) 
OPTICIANS  TO  II.  M.  GOVERNMENT. 
313  High   Holbom,  London,  W.  C. ;  and  78  Swanston  Street,    Melbourne, 

Australia. 
Awarded  38  Gold  and  other  medals  at  International  Exhibitions  including 
5  Highest  Awards  at  the  World's  Fair,  Chicago,  1S93.     2  (Jold  Medals,  Paris 
Universal  Exhibition  1889  &c.  &c. 
NOr£ — The  postage  on  letters  t*)  England  is  5  cents,  or  postal  cards  2  centa. 
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A  New.  Adulteration  of  Seoega  Root 

By  C.  HARTWICH. 

[with  FBONTI8PIECE.] 

In  the  early  part  of  1894,  Ad.  Andree,  in  Hanover, 
drew  attention  to  an  interesting  adulteration  found  in 
senega  root  imported  from  New  York,  the  drug  contain- 
ing nearly  25  percent  of  a  foreign  root  which  he  referred 
to  Richardeonia  acabra.  The  structure  of  the  drug, 
however,  showed  this  identification  to  be  incorrect;  the 
starch  in  the  two  roots  differed  in  character,  and  in  the 
Richardsonia  the  oxalate  of  calcium  assumed  the  form  of 
raphides,  whilst  in  the  adulteration  referred  to  it  is  pre- 
sent as  cluster  crystals.  Hartwich  believes  the  root  to  be 
that  of  Triosteum  perfoliatum,  L.,  CaprifoliacesB,  which 
has  recently  appeared  as  ipecacuanha.  Externally  the 
roots  showed  the  greatest  similarity,  and  the  histological 
and  chemical  examination  proved  their  identity. 

Triosteum  perfoliaturn  is  indigenous  to  the  eastern  and 
southeastern  United  States,  and  might  therefore  easily 
be  collected  with  senega,  although  the  two  plants  are 
very  different  in  appearance.  Triosteum  is  a  scrub  with 
a  thick  knotty  rhizome,  from  which  arise  several  stems 
reaching  nearly  three  feet  in  height;  it  is  known  in 
America  as  tinker's  weed,  bastard  ipecac,  etc.,  and  is 
used  somewhat  extensively  as  an  antipyretic,  purgative 
and  emetic. 

The  drug  consists  of  a  yellowish-brown  or  dark-brown 
bent,  knotty  rhizome,   to  the  sides  and  under  surface  of 
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which  are  attached  nanierous  roots,  generally  not  over  i 
cm.  thick,  and  often  much  thinner ;  these  are  lighter  iu 
color  than  the  root-stock,  show  here  and  there  trans- 
verse flsQnres  (Fig.  1),  and  resemble  many  varieties  of 
false  ipecacnanha,  especially  RicJiardsonia.  In  general 
appearance  it  is  so  like  senega,  that  its  presence  seems 
to  have  been  overlooked;  it  differs,  however,  in  the  ab- 
sence of  a  keel. 

The  strncture  of  the  root  is  very  characteristic.  A 
transverse  section  (Fig.  2)  exhibits  a  radiate  wood  with- 
out pith  and  a  cortex,  in  which  a  narrow  pale  outer  por- 
tion can  be  easily  distinguished  from  a  darker  inner  part. 
Next  to  the  cork  is  a  layer  of  large  compressed  cells 
(primary  bark),  containing  here  and  there  a  cluster  crys- 
tal of  calcium  oxalate.  Between  this  and  the  secondary 
•bark  is  a  layer  of  four  or  five  rows  of  cork  cells,  the 
outer  of  which  have  undergone  an  unusual  radial  elong- 
ation (Figs.  4  and  5),  in  consequence  of  which  the  primary 
bark  has  become  compressed,  and  is  eventually  thrown 
off.  The  cortex  contains  numerous  cluster-crystals  of 
calcium  oxalate  and  starch  in  compound  or  simple  grains 
reaching  J015  mm.  in  length  (Fig.  3).  The  wood  is  re- 
markable for  the  fact  that  the  medullary  rays  are  ligni- 
fied,  whilst  in  the  xylem  rays  only  the  middle  lamella 
yields  the  lignin  reaction. 

The  Triosteum  root  contains  an  alkaloid  which  Andree 
considered  identical  with  emetine.  Hartwich,  however, 
was  unable  to  obtain  the  characteristic  reaction  with 
hydrochloric  acid  and  chlorinated  lime,  and  concludes, 
therefore,  that  the  alkaloid  is  not  emetine. — Abstract  of 
a  paper  in  the  Archiv.  d.  Pharm. 


Anthrax  in  Fox. — Prof.  Bujuid  reports  that  a  fox  kept 
in  a  cage  for  some  months  and  fed  on  a  rabbit  dead  of  an- 
thrax took  the  disease  and  died  on  the  third  day.  Cultures 
made  from  the  clotted  blood  and  of  the  heart  and  other 
gave  anthrax  bacilli.     (Centralblatt  f .  Bakt.  u  Parasitenk.) 
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The  Nature  and  Manttfacture  of  Bacterial  Products. 

By  E.  M.  HOUGHTON,  Ph.  G.,  M.  D. 

DETROIT,  MICH. 

There  is  a  growing  demand  among  pharmacists  for 
more  information  regarding  the  origin,  properties  and 
processes  of  manufacture  of  the  various  bacterial  products 
that  are  creating  so  much  interest  among  all  classes  of 
people,  with  special  reference  to  those  employed  as  thera- 
peutic agents.  The  purpose  of  this  paper  is  to  give  in 
a  general  way  the  more  important  facts  relating  to  the 
microscopical  slides,  culture  media,  toxins,  antitoxins,  and 
other  products  of  this  nature  that  are  found  on  the 
market. 

The  origin  of  all  these  preparations  is  those  minute, 
unicellular,  vegetable  organisms  we  call  bacteria,  which 
are  species  of  fungi  very  closely  related  to  yeast  and 
molds.  So  inconceivably  small  are  these  forms  of  life 
that,  according  to  the  estimate  of  Bujwid,  eight  billions 
of  pus-germs  weigh  but  a  single  milligram.  Had  we  an 
instrument  capable  of  magnifying  a  man  of  average 
stature  in  the  same  proportion  as  we  do  bacteria  to  study 
their  characteristics,  he  would  appear  about  four  times 
as  large  as  Mount  Washington.  We  might  almost  com- 
pare them  in  size  to  the  chemist's  atoms  ;  indeed,  until  a 
few  years  since,  we  knew  far  more  about  atoms  than  we 
did  about  germs.  Now,  owing  to  improved  methods  of 
microscopical  study,  we  are  enabled  to  observe  many 
phases  in  the  cycle  of  life  of  these   microscopic  plants. 

Scientists  have  classified  bacteria  in  various  ways. 
The  most  important  classification  is  based  on  form,  and 
presents  three  great  classes:  micrococci,  bacilli,  and 
spirilli. 

The  micrococci  are  spherical  germs,  which,  according 
to  grouping,  are  given  more  comprehensive  names. 
When  occurring  singly  or  in  irregular  masses  (Fig  1)  we 
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call  them  staphylococci;  an  example  of  these  is  fornii^hed 
by  the  ordinary  pus-germs.  When  in  Ki*oups  of  two, 
they  are  termied  dlplococci  (Fig  2) ;  perhaps  the  most  im- 
portant illustration  of  this  class  is  the  germ  of  pneu- 
monia. When  occurring  in  chains  or  thretide  containing 
many  cells,  the  name  streptococcus  (Fig.  3)  is  given  ;  as 
the  streptococcus  of  erysipelas  or  tonsilitis.  Then  again, 
from  division  in  three  directions,  we  may  get  little  square 
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packages  of  germs:  these  are  called  sarcines  (Fig.  4); 
many  of  our  harmless  water  bacteria  form  groups  in  this 
way.  The  second  class,  called  bacilli  (the  word  bac- 
illus means  '*a  small  rod'* — see  Fig.  5),  may  occur  in 
dense  masses  or  singly,  as  with  the  tubercle  bacilli,  ty- 
phoid fever  and  many  of  the  other  common  pathogenic  bac- 
teria. Again,  they  may  form  lon^  thread^!,  as  is  noticed 
with  anthrax  germs,  which,  until  Pasteur's  discoveries  a 
few  years  ago,  threatened  to  annihilate  all  the  herds  of 
Europe.     Bacilli  may  be  short  or  long,  thick  or  slender. 
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with  rounded  orjwith  blunt  ends.  In  fact,  the  structure 
may  be  varied  in  innumerable  ways. 

The  third  class,  bat  a  few. species  of  which  have  been 
studied,  may  occur  as  bent  rods  or  comma-shaped  organ- 
isms when  found  singly,  or,  when  growing  out  into 
threads,  may  have  a  spiral  or  corkscrew  appearance  (see 
Fig.  6)  The  most  important  germ  of  this  class  thus  far 
studied  is  the  spirillum  of  Asiatic  cholera. 

No  hard  and  fast  lines  can  be  drawn,  as  all  these 
classes  gradually  merge  one  into  the  other.  Grouping 
and  form  of  all  kinds  of  bacteria  are  affected  to  greater 
or  les«a  extent  by  variations  in  food  and  environment. 
In  old  cultures,  or  where  the  conditions  are  unfavorable 
for  development,  we  frequently  have  irregular  non-typ- 
ical germs.  These  are^  spoken  of  as  involution  forms 
(Fig.  7).  Some  germs  also  develop  spores  (Fig.  8),  cor- 
responding to  the  seeds  of  higher  plants,  which  may  give 
the  germ  an  atypical  appearance ;  a  very  igood  illustra- 
tion is  the  bacillus  of  tetanus,  or  lockjaw,  in  which  the 
«pore  occurs  at  one  end  of  the  rod,  giving  the  appear- 
ance, in  stained  specimens,  of  short  pins. 

One  of  the  most  important  properties  of  bacteria,  from 
the  biologist's  point  of  view,  is  the  facility  with  which 
their  protoplasm  combines  with  the  basic  anilin  colors, 
thereby  enabling  the  observer  to  study  the  form  and  size 
of  the  organism  with  ease  and  distinctness.  In  some 
cawes,  such  as  of  tubercle  bacilli,  this  reaction  is  very  char- 
acteristic when  some  special  stain  is  employed. 

Stained  microscopical  preparations  of  the  most  impor- 
tant disease-germs,  by  which  to  verify  their  own  mounts, 
are  being  called  for  by  that  class  of  physicians  who  have 
not  had  the  privilege  of  laboratory  instruction,  but  are 
alive  to  the  necessity  of  using  all  the  means  within  their 
grasp  of  making  as  early  and  accurate  diagnoses  of  their 
cases  as  possible.  ' 

Notwithstanding  the  many  and  extensive   researchee 
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made^  very  little  is  known  of  the  stmctare  of  bacteria^ 
except  that  they  have  a  cell-membrane,  enclosing  traoB- 
parent  and  apparently  structureless  protoplasm.  They 
probably,  like  other  cells,  contain  a  nucleus.  Some  forms, 
like  the  diplococcus  of  pneumonia,  have  outside  the  true 
cell-membrane  a  jelly-like  substance  that  in  stained  speci- 
mens shows  as  an  unstained  halo.  Only  a  few  of  the 
micrococci  have  the  power  of  spontaneous  motion,  while 
many  of  the  bacilli  and  spirilli  by  means  of  one  or  more 
fiagella,  or  whips,  are  very  active ;  the  bacilli  of  typhoid 
fever  is  a  good  example  and  posesses  several  whips 
(Pig.  9). 

Bacteria  generally  multiply  by  fission ;  that  is,  a  con- 
striction occurs  in  the  middle,  transverse  to  the  long  di- 
ameter, which  gradually  grows  deeper  until  division 
takes  place  at  that  point.  If  the  division  is  incomplete, 
we  have  chains  formed.  Under  favorable  conditions 
division  may  take  place  as  often  as  once  in  fifteen  min- 
utes. A  simple  calculation  will  show  what  an  immense 
number  of  germs  would  thus  be  generated  in  a  few  hours. 
The  progeny  of  each  separate  germ,  when  grown  upon 
the  surface  of  solid  culture  media,  is  called  a  colony;  and 
usually  appears  when  the  colonies  are  scattered  as  a  small 
circular  speck.  It  may  have  a  sharp  or  an  irregular  bor- 
der, as  seen  through  a  microscope. 

Bacteria  can  grow  only  in  the  presence  of  moisture 
at  certain  temperatures,  and  when  supplied  with  proper 
food.  As  they  do  not  contain  chlorophyll,  they  cannot 
assimilate  carbon  dioxide,  as  do  the  higher  plants,  and 
light  hinders  their  growth  to  a  great  extent — hence  the 
prevalence  of  disease  in  dark,  damp  houses.  Most  foi-ms 
of  bacteria  require  oxygen  and  obtain  it  from  the  air. 
Some  species,  such  as  the  bacillus  of  tetanus  or  lockjaw^ 
will  not  develop  in  the  presence  of  air,  but  obtain  the 
oxygen  required  for  the  elaboration  of  their  products- 
from  the  food  material  supplied  them,  in  the  same  way  a» 
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carbon  and  nitrogen  arn  obtained.  Most  saprophytic 
bacteria^as  the  ordinary  germs  of  putrefaction,  grow  best 
at  26®  to  30°  C,  while  the  optimum  temperature  for  the 
parasitic  vari'eties  is  that  of  the  animal  body  in  which 
they  are  found.  Extreme  cold  does  not  destroy  bacteria, 
but  all  are  destroyed  by  a  temperature  of  100  C.  main- 
trained  for  some  time.  Some  bacteria  wil  Idevelop  read- 
ily in  a  slightly  acid  culture  medium,  while  other  forms 
will  not  grow  if  the  least  trace  of  acid  be  present. 

Germs  causing  disease  in  animals  are  called  patho- 
genie,  and  almost  invariably  require  neutral  or  slightly 
alkaline  materials  for  food.  In  order  to  obtain  satisfac- 
tory knowledge  of  the  biological  characteristics  of  bac- 
teria, they  must  be  grown  in  various  ways.  A  great 
variety  of  substances  have  been  used  as  food  for  bacteria, 
some  are  natural,  others  artificial.  Of  the  varieties  of 
pabulum  the  most  important  is  blood-serum,  obtained 
under  aseptic  conditions  from  the  blood  of  slaughtered 
animals.  This  serum  may  be  coagulated  by  heat,  when 
it  is  known  as  Koch's  blood-serum,  or,  if  a  small  amount 
of  beef  bouillon  is  added,  and  then  coagulated,  it  is  called 
Loefl9[er*s  blood-serum,  which  is  used  very  extensively  by 
health  boards  in  many  of  our  larger  cities  for  growing 
diphtheria  germs.  Potatoes  are  frequently  used,  and  are 
very  useful  for  bringing  out  the  biological  characteristics 
of  "surface  growths,"  of  some  forms  of  bacteria.  Other 
tuberous  roots,  milk,  cooked  fish,  etc., may  be  used.  Usu- 
ally, however,  artificial  materials  are  employed  in  the 
laboratory :  beef  bouillon,  containing  1  to  2  per  cent  pep- 
tone and  i  percent  sodium  chloride,  is  generally  the  basis. 
In  the  manufacturing  laboratory,  broth  of  this  kind  is 
used  almost  entirely  for  growing  the  various  toxins  used 
for  immunizing  the  animals  which  produce  the  anitoxins. 
To  the  beer  bouillon  may  be  added  from  10  to  20  per  cent 
gelatin,  which  forms  the  plain  or  nutrient  gelatin,  used 
very  extensively  for  making  Stich  or  puncture   cultures. 
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Various  other  substances  may  be  added  to  the  gelatin  :  of 
these  glucose  and  litmus  are  the  most  important.  For 
surface  cultures  2  per  cent  agar  (a  dried  sea-plant  closely 
related  to  Irish  moss,  and  found  off  the  coast  of  East 
Asia)  is  added  to  the  beef  bouillon.  The  nearly  transpar- 
ent jelly  formed  by  this  mixture  remains  solid  at  all  tem- 
peratures required  for  bacterial  growth ;  consequently  it 
is  used  verj^  largely  in  propagating  pathogenic  germs 
that  require  a  high  temperature  for  their  development. 
Olucose,  glycerin  and  many  other  substances  may  be 
added'  to  the  plain  agar,  as  desired  by  the  experimenter. 
The  glycerin-agar  is  perhaps  the  most  important,  and  it 
is  used  very  extensively  for  growing  the  bacillus  of  tub- 
erculosis. 

One  of  the  most  important  points  to  be  determined  in 
making  up  all  kinds  of  culture  media  is  the  amount  of 
alkali  to  be  added.  For  ordinary  work  1  cc.  should  re- 
quire about  0.18  cc.  of  N-20  sodium-hydrate  solution  to 
make  it  neutral  when  phei^olphtalein  is  used  as  an  indi- 
cator, and  will  be  slightly  alkaline  when  tested  with  litmus. 

All  artificial  and  most  natural  culture  media,  after 
being  tilled  into  the  sterilized  test-tubes  (which  are  then 
plugged  with  cotton),  must  undergo  fractional  steriliza- 
tion— that  is,  be  heated  for  about  thirty  minutes  on  sev- 
eral succeKsive  days  in  live,  flowing  steam,  which  destroys 
all  forms  of  life.  If  the  media  is  to  be  used  at  once,  the 
cotton  plugs  which  prevent  germs  from  passing  into 
the  tube  will  he  suflBcieut  protection,  but  if  the  tubes  are 
to  be  kept  for  any  time,  or  placed  on  the  market,  the  pro- 
truding portion  of  the  plug  must  be  cut  off,  and  the  tubes 
capped  with  some  preparation,  as  rubber,  sealing-wax, 
etc.,  to  prevent  evaporation.  In  this  work  extreme  care 
must  be  taken,  else  many  of  the  tubes  will  be  found  in- 
fected within  a  few  days.  Even  when  the  greatest  pains 
have  been  taken,  an  occasional  tube  will  show  develop- 
ment.    On  on  account  should  the  tubes,  after  they  have 


Digitized  by 


Googk 


1896.] 


MICE0800PICAL  JOURNAL. 


161 


1t>een  sterilized,  be  opened  until  the  consumer  is  ready  to 
^se  them,  as  contamination  will  almost  inyariably  take 
place. 

Some  houses  are  listing  as  many  as  twenty  different 
varieties  of  culture  media,  at  a  very  low  price.  These 
^re  a  great  convenience  to  the  investigator,  relieving 
him  of  the  trouble  of  preparing  his  own  material. — Bulle- 
tin of  Pharmacy, 


Radiolada;  Two  new  Species  from  Barbados. 

By  harry  J.  SUTTON, 

PHILADEI*PHIA,   PA. 

Staurococcura  locvlatay  n.  sp. 

Phacoid  shell  three  times  as  broad  as  the  outer  and 
-eight  times  as  broad  as  the  inner  medullary  shell,  with 
epongy  surface,  pores  indistinct.  Arms  paddle-shaped? 
one  and  one-half  times  as  long  as  the  phacoid  shell  and 


about  four  times  as  long  as  the  phacoid  shell  and 
about  four  times  as  long  as  broad  at  the  base,  with 
pyramid&l   terminal  spines  at  the  distal  ends,  all  spines 
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of  the  same  length.  Patagium  incomplete  bat  enveloping 
three-fourths  of  the  arms,  with  six  rectilinear  parallel 
rows  of  chambers. 

Dimensions:  Diameter  of  phacoid  shell  0.12,  of  the 
outer  medullary  shell  0.04,  of  the  inner  0.016;  length 
of  the  arms  0.18,  basal  breadth  0.06,  distal  breadth  0  10. 

Habitat.     Fossil  in  the  rocks  of  Barbados. 

Btaurococcura  cuneata^  n.  sp. 

Phacoid  shell  about  three  times  as  broad  as  the  outer, 
and  eight  times  as  broad  as  the  inner  medullary  shell, 
with  seven  pores   on  the  radius.     Arms   wedge  shaped, 


somewhat  longer  than  the  phacoid  shell,  with  strong 
pyramidal  terminal  spine  at  the  distal  end.  Two  of  the 
spines  in  one  axis  longer  than  the  other  two,  nearly 
equaling  in  length  the  radius  of  the  arms,  and  one  of 
them  in  line  on  one  side  with  the  side  of  the  arm  bearing 
it.     Patagium  incomplete,  enveloping  only  a  small  por* 
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tion  of  the  arms,  with  two  rectilinear  parallel  rows  of 
chambers. 

Dimen$ian3:  Diameter  of  phacoid  shell  0.12,  of.  the 
outer  medullary  shell  0.04;  of  the  inner  0.016;  length  of 
the  arms  0.105,  basal  breadth  0.046,  distal  breadth  0.09. 

Habitat.     Fossil  in  the  rocks  of  Barbados. 


Radiolaria;  A  new  Genus  and  new  Species. 
By  rbv.  fred*k  b.  carter, 

MONTCLAIR,   N.  J. 

Dicoccura,  n.  gen. 

Definition: — Coccodiacida  with  two  .  opposite  cham- 
bered arms  on  the  margin  of  the  circular  disk,  without 
a  connecting  patagium.    Medullary  shell  double. 

Dicoccura  bretnbrachia,  n.  sp. 

Phacoid  shell  two  and  a  half  times  as  broad  as  the  outer 
and  about  seven  times  as  broad  as  the  inner  medullary 
shell,  with  eight  pores  on  its  radius.  Arms  shorter  than 
the  diameter  of  the  phacoid  shell,  slightly   longer   than 


broad  at  the  broadest  part,  at  the  base  half  as  broad  as 
long,  at  the  blunt  distal  end  rounded.  Both  poles  of  the 
common  axis  of  the  arms  bear  a  strong  terminal  spine. 

Dimensions: — Diameter  of  the  phacoid  shell  0.10,  of 
the  outer  medullary  shell  0.04,  of  the  inner  0.014;  length 
of  the  arms  (without  terminal  spines)  0.08,  basal  breadth 
0.04,  distal  breadth  0.066. 

Habitat: — Fossil  in  the  rocks  of  Barbados. 

Note: — The  basal  and  distal  breadths  are  only  ap- 
proximate as  the  form  was  measured  in  side  or  three- 
quarter  view. 
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Staurococcura  clavigera^  n.  sp. 
Phacoid  shell  a  little  more  than  twice  as  broad  aa  the 
outer  and  foar  times  ae  broad  as  the  inner  medullary  shell, 
with  spongy  surface,  pores  indistinct.  Arms  club-shaped, 
not  quite  as  long  as  the  diameter  of  the  phacoid  shell, 
with  short  pyramidal  terminal  spine  at  the  distal  end, 
all  spines  of  same  length,  two  of  them  in  one  axis  being 
off  the  middle  of  the  ends  of  the  arms  on  opposite  sides. 


Patagium  incomplete,  enveloping  only  a  small  portion  of 
the  arms,  with  two  rectilinear  parallel  rows  of  chambers. 

Dimensions: — Diameter  of  the  placoid  shell  0.135,  of 
the  outer  medullary  shell  0.06,  of  the  inner  0.03;  length 
of  the  arms  0.12,  basal  breadth  0.04,  distal  breadth  0.075. 

Habitat', — Fossil  in  the  rocks  of  Barbados. 

Note: — The  name  of  the  species  of  Staurococcura  de- 
scribed on  p.  96  of  the  March  number  of  the  Journal 
should  read  quaternaria  not  quarternaria  as  three 
printed. 

Microscopic  Fixing  Solution. — Zenker  recommends 
(Munch,  med.  Woch.)  the  following  fixing  material  for 
vegetable  tissue;  it  penetrates  the  tissue  readily  without 
producing  any  shrinkingi  Distilled  water,  100  parts; 
mercuric  chloride,  5  parts;  bichromate  of  potassium,  2.S 
parts;  sulphate  of  sodium,  1  part; glacial  acetic  acid,  5  parts. 
— Druggist's  Circular. 
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Diatoms   Foaod   in    a  Fresh-water   Deposit    from  Jones^ 

port,  Maine. 

By  a.  B.  AUBERT, 

OBONO,   MAINS. 

The  deposit  is  of  a  light  brown  color  coDsisting  of  fine 
sand,  silt  and  diatoms.  It  is  entirely  modern,  being  in 
process  of  formation  at  present  and  greatly  resembles 
the  deposits  so  abundant  in  New  England. 

The  list  given  below  is  by  no  means  a  complete  one  and 
only  comprises  those  forms  which  are  fairly  abundant. 
I  owe  this  specimen  to  the  kindness  of  Mr.  L.  H.  Merrill, 
of  the  Maine  Experiment  Station. 

RAPHlDm^. 

Amphora  ovalis,  Kutz. 

•*         affinis,  W.  Sm. 
Cymbella  gasteroides,  KuU, 

**         ebrenbergii,  KuU. 

'*         cuspidata,  KuU. 

*'         affinis,  Kutz. 
gracilis,  Kutz. 

**         cistula,  Hemp. 

*<        beteropleura,  KuU. 
Encyonema  caespitosnm,  Kutz. 
Stauroneis  phoenicenteron,  Bbr. 

**  **  var  Baileyii. 

"         acuta,  W.  Sm. 

"         acuta,  a  very  elongated  variety. 

**         aiiceps,  Ehr. 

'*        punctata,  Kutz. 
Navicula  brebissonii,  KuU. 

**        lata,  Ehr. 

**         nobilis,  Kutz,  type  and  vars. 

**         major,  KuU. 

**         viridis,  KuU. 

**         divergens,  W.  Sm. 

**        semen,  Ehr. 

*^         amphigomphus,  Ehr. 

**         elliptica,  Kutz. 

**         iridis,  var,  Ehr. 
tenella,  Breb. 

*•         affinis,  Ehr. 
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Navicnla  amphirhjiidiiis,  JSkx, 


cospidata,  KuU. 

gibba,  KnU. 
«*         polyonea»  Breb. 
<*         inflata»  Gran. 
**        nieaolepU,  Ebr. 
*<        stauroneiformis,  I^ewii. 
**        gigas,  Kutz. 
••        tumescens*  Gran. 
**         radiosa,  KnU. 
«        gradlia,  £hr. 
'*        columnaris,  Bhr. 

A  Navicula  very  similar  to  figures  of  Nayicula  incomperta,  Lewis, 
but  somewhat  more  elongate,  striation  fine,  probably  a  variety,  is 
jncreor  less  abundantly  found. 

Gomphonema  capitatum,  Ehr. 

**        olivaceum,  Lyng. 

<<        acuminatum,  var.  coronata,  Ehr. 

*•         vibrio,  Ehr. 

*<         dichotomum,  Kutx. 
Achnanthes  exilis,  Kutz. 

*'         subsessilis,  Kutz. 

•*        lanceolata,  Breb. 

PSEUDO-RAPHIDIEiE. 
Eunotia  praerupta,  Ehr. 

«•  **         var,  monodon. 

«*       major,  and  vars.  Rabb. 

•*         arcus,  var.  plicata,  J.  B  and  Pr.  Heri. 

"         arcus,  Ehr. 

**        bidentula. 

*'         tridentula. 

*^         robusta,  var.  diadema,  Ehr. 
Himanthidium  pectinale,  Kutz. 

*«  **         var.  minus. 

•«  **         var.  undulatum. 

^ynedra  ulna,  Ehr. 

**         **      var.  vitrea. 
Meridion  constrictum,  Ralfs. 
Tabellaria  fenestrata,  Kutz. 

**       flocculosa,  Kutz. 
•Sarirella  craticula,  Ehr. 
l^itzschia  brebissonii,  Kutz. 

«         sigmoidea,  Nitz. 

•*         amphiozys,  Ehr. 

**         spectabilis,  Ralfs. 
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Comparison  of  the  Fldschl,  the  Gowers  and  the  Specific 

Grayity  Methods   of  Determioiog  the  Perceatage   of 

Haemoglobin  in  the  Blood  for  Clinical  Purposes. 

F.  C.  BUBCH,  B.  S.;  A.  T.  KERB,  Jb.,  B.  S., 

BUFFALO,   N.  T. 

Mamben  of  the  AmeriosQ  MievMCopical  8oci«ly. 

Each  year  the  importance  of  the  clinical  examination 
of  the  blood  is  becoming  better  recognized.  In  this  ex- 
amination there  are  two  points  to  be  ascertained  which 
are  generally  acknowledged.  These  are,  the  percentage 
4>f  hsdmoglobiii  and  the  number  and  kind  of  red  and 
white  blood  corpuscles. 

For  determining  the  homoglobin  there  are  several 
methods.  The  homometer  of  Fleischl,  the  hiemoglobino- 
meter  of  Gowers  and  the  spectroscopic  method  of  Hence- 
qne,  are  fairly  well  known.  None  of  the  above  methods 
•employ  the  microscope,  but  a  determination  of  the 
hsmoglobin  is  so  intimately  connected  with  a  microscop- 
ical examination  of  the  corpuscles  of  the  blood,  that  we 
feel  justified  in  presenting  this  paper. 

It  is  recognized  that  there  is  a  relation  between  the 
specific  gravity  of  the  blood  and  its  percentage  of 
hsemoglobin.  Hammerschlag  has  constructed  a  table 
giving  the  homoglobin  percentages  corresponding  to  the 
different  specific  gravities  of  the  blood. 

Under  the  direction  of  Dr.  Williams,  professor  of 
pathology  in  the  university  of  Buffalo,  we  have  made  ob- 
servations upon  over  100  patients  in  the  Buffalo  General, 
the  Erie  County  and  the  State  hospitals. 

In  these  observations  we  have  compared  the  specific 
{gravity  method  of  Hammerschlag  with  the  hsBmoglobino- 
meter  of  Gowers  and  the  haemometer  of  FleischL 

Fleischl's  hsBmometer  consists  of  a  colored  wedge,  with 
a  graduated  scale  attached ;  a  well  with  two  compart- 
ments, one  for  pure  water  and  the  other  for  diluted  blood; 
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aad  a  capillary  pipette  for  measarin^  the  blood.  The 
blood .  obtained,  by  puncturing  the  finger,  is  drawn  by 
capillarity  into  the  pipette,  from  which  it  in  washed  into 
one  of  the  chambers  of  the  well. 

Here  it  is  thoroughly  mixed  with  the  water.  Both 
compartments  are  then  filled  with  water  and  the  well  is 
covered  by  a  glass  plate.  The  well  is  placed  upon  the 
stand  so  that  the  compartment  filled  with  distilled  water 
is  over  the  colored  wedge.  This  is  moved  by  a  screw 
until  its  color  corresponds  to  that  of  the  diluted  blood  ia 
the  other  compartment.  The  percentage  of  hsmoglobin 
is  then  read  off  from  the  attached  scale.  In  using  the 
Fleischl,  artificial  light  is  necessary,  daylight  being  ei- 
eluded. 

The  haemoglobin ometer  of  Gowers  is  usually  manufac- 
tured  with  but  one  colored  tube,  which  is  for  use  with 
daylight.  There  is  another  form  in  which  there  are  two 
tubes,  one  for  use  with  daylight  and  the  other  for  artificial 
light.  The  one  which  we  have  used  is  of  the  former  kind. 
It  consists  of  a  sealed  tube  filled  with  a  glycerine-jelly 
solution  of  carmine  and  picro-carmine  of  the  color 
of  a  one-per-ceut  solution  of  normal  blood;  another 
tube  of  the  same  diameter  to  hold  the  blood  to  be 
tested  ;  a  pipette  graduated  to  20  cu.  mm.  and  a  stand 
to  hold  the  two  tubes,  side  by  side.  The  blood  measured 
in  the  pipette  is  mixed  with  a  small  quantity  of  water  in 
the  graduated  tube ;  water  is  then  added  until  the  dilution 
corresponds  in  color  to  that  of  the  standard  solution  in 
the  other  tube.  In  making  the  comparison  it  is  neces- 
sary to  hold  the  instrument  against  a  white  back  ground^ 
opposite  the  source  of  light  or  directly  between  the  eye 
and  the  window. 

The  method  which  we  have  used  for  determining  the 
specific  gravity,  and  thus  the  haemoglobin  of  the  blood, 
is  not  so  well  known  as  the  above  and  will  therefore 
bear  a  more   detailed   description.     It  is  one  used    by 
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Hammerschlag  and  depends  upon  the  well-known  physi- 
cal principle  that  a  body  which  will  float  indifferently  in 
a  liquid  is  of  the  same  specific  gravity  as  that  liquid. 
For  this  purpose,  two  liquids  are  taken,  one  of  a  higher 
and  the  other  of  a  lower  specific  gravity  than  that  of  the 
blood,  with  neither  of  which  it  will  mix.  The  necessary 
apparatus  consists,  of  a  hydrometer,  hydrometer  jar, 
chloroform  and  benzole. 

In  using  this  method,  the  finger  is  pricked  and  the 
blood  thus  obtained  is  introduced  into  a  mixture  of  chloro- 
form and  benzole  in  the  hydrometer  jar.  The  drop  of 
blood,  since  it  will  not  mix  with  either  chloroform  or 
benzole,  retains  its  spherical  form.  If  the  drop  sinks  the 
mixture  is  too  light  and  must  be  made  heavier  by  adding 
chloroform.  If  it  rises  the  mixture  is  too  heavy  and 
must  be  made  lighter  hy  adding  benzole.  By  carefully 
adding  one  or  the  other  a  point  is  reached  where  the 
drop  of  blood  will  neither  rise  nor  sink,  but  will  float  in- 
differently in  the  mixture.  At  this  point  the  specific 
gravity  of  the  blood  is  the  same  as  that  of  the  mixture. 
By  means  of  the  hydrometer  we  can  obtain  the  specific 
gravity  of  the  mixture  and  thus  at  the  same  time  that  of 
the  blood. 

It  is  desirable  to  use  a  medium-sized  drop  of  blood 
and  it  is  better  not  to  divide  this  into  several.  Care 
must  be  taken,  however,  to  mix  the  liquids  thoroughly  by 
stirring  with  the  glass  rod.  In  order  to  facilitate  mixing, 
it  is  well,  when  the  liquid  is  too  heavy,  to  add  an  excess 
of  benzole  and  bring  it  back  to  the  desired  point  by  add- 
ing chloroform.  The  latter  being  heavier,  sinks  and  thus 
mixes  more  readily  with  the  mixture. 

We  have  found  it  convenient  to  obtain  the  blood  from 
the  palmar  surface  of  the  middle  finger  of  the  left  hand, 
and  have  used,  for  this  pupose,  an  ordinary  sharp-pointed 
steel  pen  with  one  nib  broken  off.  A  new  pen  may  be 
ased  for  every  test  and  should  be  sterilized  by  heat.    The 
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finger  also  should  be  washed  with  some  antiseptic,  in 
order  to  take  every  precaution  against  infection.  This 
method  of  obtaining  the  blood  was  used  by  us  for  the 
three  instruments. 

For  introducing  the  blood  into  the  chloroform-benzole 
mixture,  a  pipette  of  tine  calibre  may  be  used.  A  suf- 
ficient quantity  of  blood  is  drawn  into  this  and  expelled 
in  the  middle  of  the  mixture.  Care  should  be  taken  that 
all  of  the  blood  is  not  blown  out,  but  that  some  remains 
in  the  tip  of  the  pipette.  That  which  has  been  expelled 
will  usually  adhere  to  the  pipette  as  a  large  drop  and 
must  be  shaken  loose.  By  thus  holding  back  a  small 
portion  of  blood,  the  liability  of  mixing  air  with  the  drop 
is  avoided  as  much  as  possible. 

E.  Lloyd  Jones,  of  Cambridge  University,  uses  a  modi- 
fication of  the  method  of  Prof.  Roy.  This,  which  depends 
upon  the  same  principle  as  the  proceeding,  consists  in 
the  use  of  numerous  solutions  of  glycerine  and  water, 
the  specific  gravities  of  which  are  known  and  which  are 
successfully  tried  until  one  is  obtained  corresponding  in 
specific  gravity  to  that  of  the  blood. 

His  apparatus  consists  of  twenty  to  twenty-five  one- 
ounce  glass  bottles  filled  with  standard  solutions  of  gly- 
cerine and  water,  differing  one  from  the  other  by  .001  of 
specific  gravity  ;  a  number  of  fine  glass  pipettes  drawn 
out  to  a  point  and  bent  at  right  angles  near  the  tip  ;  a 
cylindrical  glass  jar  of  about  one  dram  capacity ;  and  a 
number  of  clean,  sharp  suture  needles.  After  puncturing 
the  finger  on  the  dorsal  aspect  near  the  root  of  the  nail, 
the  blood  which  exudes  of  itself  or  after  the  finger  has 
been  quickly  squeezed,  is  drawn  into  one  of  the  pipettes. 
This  is  introduced  into  one  of  the  standard  solutions  and 
the  blood  gently  blown  out.  The  solution  chosen  is  of 
high  or  low  specific  gravity  according  to  the  appearance 
of  the  patient.     The  bent  point  of  the  pipette  prevents 
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the  blood  from  being  given  an  impetus  up  or  down  when 
blown  from  the  end. 

According  to  whether  the  specific  gravity  of  the  blood 
is  equal  to,  greater,  or  less  than  that  of  the  solution,  it 
will  pursue  a  horizontal  course,  sink  or  rise.  By  trying 
a  number  of  solutions  one  may  be  found  in  which  the  blood 
neither  rises  nor  sinks,  or  two  are  found  in  one  of  which 
it  rises  and  in  the  other  sinks.  In  the  last  case  the 
specific  gravity  of  the  blood  is  between  the  two. 

In  our  experience  with  the  Gowers'  instrument,  we 
have  found  it  very  unsatisfactory.  It  is  often  quite  im- 
possible to  get  the  tint  of  the  diluted  blood  to  correspond 
to  that  of  the  standard  one-per-cent  solution.  Even  when 
this  is  attained,  a  diflFerence  in  shade  may  be  produced  by 
looking  at  the  instrument  somewhat  from  the  side  instead 
of  straight  from  in  front ;  by  holding  the  paper  for  re- 
flection farther  away  from  or  nearer  to  the  instrument ; 
by  holding  the  instrument  between  the  eye  and 
the  window  or  by  moving  farther  away  from  the 
window.  In  the  last  case,  in  several  instances,  the 
differences  produced  by  moving  twenty  feet  away  from 
the  source  of  light,  was  fifteen  per  cent,  the  blood 
requiring  to  be  more  diluted  when  farther  from  the 
window  and  thus  giving  a  higher  reading.  These  tests 
were  made  in  a  hospital  ward  on  a  day  of  average  bright- 
ness. Therefore  it  may  be  seen  that  in  addition  to  the 
other  sources  of  error,  the  nature  of  the  day,  whether  it 
be  bright  or  cloudy,  will  make  an  appreciable  difference. 

We  have  frequently  disagreed  in  our  readings  of  the 
same  test  in  both  Pleischl  and  Gowers  and  others  also 
have  differed  from  us  as  to  when  the  proper  shade  was 
attained.  In  using  the  Fleischl  instruments,  in  compari- 
son in  the  same  cases,  we  have  generally  found  a  differ- 
ence in  reading  between  the  two.  In  thirty  per  cent  of 
these  comparisons  the  difference  was  as  much  as  ten  per 
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cent.    We  have  also  found  that  in  one-fifth  of  our   cases 
we  disagree  in  our  readings  of  the  same  instrument. 

We  have  found  it  a  great  inconvenience  in  making  bed- 
side tests  in  a  hospital  ward,  to  run  to  some  other  part 
of  the  ward  or  building  (to  a  dark  room).  In  order  to 
obviate  this  difficulty  we  have  adopted  the  following 
device  :  This  consists  in  our  instrument  bag  fitted  with 
a  cardboard  cover ;  at  one  end  of  this  a  hole  is  cut  for  the 
passage  of  a  lamp  chimney ;  at  the  other  end  a  small  hole 
for  looking  through  the  well  of  the  instrument,  and  at 
one  side  of  this  a  window  with  a  flap  for  inserting  the 
hand  to  move  the  wedge. 

Hammerschlag's  method  has  the  advantage  that  there 
is  no  color  test.  Every  one  must  agree  as  to  whether 
the  drop  rises  or  sinks  or  stays  where  placed.  It  is  also 
very  inexpensive,  all  that  is  necessary  being  a  hydrometer 
jar,  chloroform  and  benzole.  The  method  of  Roy  and 
Jones  necessitates  keeping  on  hand  a  large  number  of 
solutions  which  require  careful  standardization  and  must 
be  re-standardized  at  frequent  intervals.  Although  this 
method  may  be  better  where  a  large  number  of  cases  are 
to  be  examined  in  a  short  time,  yet  for  the  ordinary  ob- 
server who  uses  a  method  of  this  kind  less  often  and  ui)on 
a  small  number  of  cases,  the  one  which  we  have  used 
seems  preferable. 

In  both  methods,  Hammerschlag  and  Jones  have  found 
that  there  is  no  appreciable  difference  due  to  variations 
of  temperature  in  the  room. 

The  results  which  we  have  obtained  in  making  parallel 
tests  with  the  above  described  methods,  may  be  sum- 
marized as  follows : 

The  readings  of  the  Fleischl  raji  as  a  rule  from  ten  to 
fifteen  per  cent  lower  than  the  percentage  estimated 
from  the  specific  gravity.  The  readings  of  the  Gowers 
ran  a  few  per  cent  lower  than  the  specific.  The  Gowers' 
instrument  is   liable  to  an   error  of  at  least   fifteen  per 
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cent  depending  upon  the  intenHity  of  the  light.  The 
Fleischl  instrument  is  liable  to  an  error  of  about  ten  per 
cent.  In  the  specific-gravity  method  there  is  liability  of 
error  from  two  sources.  The  drop  of  blood  may  adhere 
to  the  eides  of  the  jar,  or  some  air  may  become  mixed 
with  it.  These  errors  in  the  specific-gravity  method  are 
reduced  to  a  minimum  by  careful  manipulation. 

The  greatest  error  in  this  last  method  may  be  due  to 
the  table,  since  of  the  cases  from  which  Hammerschlag 
constructed  his  table,  a  great  number  were  primary 
anaemias  and  chloroses.  For  these  his  table  would  prob- 
ably be  more  accurate  than  for  our  cases,  as  all  the 
anaemias  which  we  examined  were  secondary.  Our  cases 
were  taken  as  ordinarily  found  in  hospital  wards,  both 
medical  and  surgical,  and  covered  a  wide  range  of  dis- 
eases. 

We  are  convinced  from  the  experience  of  others  and 
from  our  own  observations  that  all  of  these  methods  are 
liable  to  considerable  error.  Osier  says  that  the  error  in 
the  Fleischl  instrument  may  not  be  more  than  two  per 
cent  in  blood,  which  is  nearly  normal,  but  cites  Neubert 
and  Letzius  as  having  shown  that  in  a  much  impover- 
ished blood  the  error  may  be  as  much  as  twenty  per 
cent. 

The  specific-gravity  method  has  the  advantage  of 
cheapness  and  convenience  ;  of  taking  but  little  blood, 
and  of  not  being  a  color  test.  This  last  is  of  the  most 
importance  since  the  accuracy  of  the  test  does  not  depend 
so  much  upon  the  judgment  of  the  individual,  and  makes 
it  practical  for  observers  who  lack  suflBcient  appreciation 
of  colors  and  shades. 

In  following  up  a  case  with  a  color  test,  an  error  of 
five  per  cent  too  low  might  be  made  at  the  first  reading, 
and  one  of  five  per  cent  too  high  at  the  second  and  the  pa- 
tient be  supposed  to  have  improved  to  that  extent,  when, 
in  reality,  his   condition  had  remained  unaltered.     With 
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the   specific-gravity   method   this   error  is  less  likely  to 
occur. 

It  has  been  found  that  while  the  specific  gravity  may 
vary  at  different  times  of  the  day,  being  influenced  by 
sleep,  food,  drink,  exercise,  etc.,  the  hemoglobin,  under 
similar  conditions,  varies  also. 

From    the    Laboratory     of  Pathology^ 
University  of  Buffalo, 
August  21,  1895. 


On   the  Flagella  of  Motile  Bacteria. 

BY  VEHANUS  A.  MOORE. 

WASHINGTON,  D.  C. 

Members  of  the  itauerican  Microooopical  Society. 
During  the  past  three  years  several  new  methods  of 
demonstrating  flagella  have  been  announced.  Up  to  the 
present,  however,  a  perfectly  satisfactory  process  has  not 
been  devised  and  the  results  obtained  by  di  fife  rent  workers 
have  been  in  many  instances  quite  contradictory.  The 
efforts  to  fix  upon  the  flagella  specific  characters  have  also 
failed,  although  much  advance  has  been  made  in  that 
direction. 

THE  NATURE  OF  THE  FLAGELLA. 

Notwithstanding  the  somewhat  definite  results  which 
have  been  obtained  in  reference  to  the  structure  of  the 
flagella,  it  appears  to  be  of  the  highest  importance  that 
their  nature  should  be  more  fully  determined  before  they 
are  accepted  as  constant  and  integral  parts  in  the  mor- 
phology of  individual  bacteria.  The  examination  of  a  large 
number  of  preparations  stained  by  the  same  method,  and 
frequently  a  single  specimen,  will  reveal  quite  different 
appearances.  In  some  instances,  and  in  my  experience 
on  a  large  majority  of  the  bacilli,  the  flagella  appear  as 
appendages  radiating  from  the  body  (nucleus  according  to 
Biitschli)  of  the  organism.     I  have  occasionally  observed 
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a  narrow  unstained  or  more  feebly-tinted  band  separating 
the  body  of  the  organism  from  a  deeply-stained  ring  of 
which  the  flagella  appeared  to  be  projections.  This  cap- 
sule-like appearance  has  been  illustrated  by  several 
observers.  Biitschli,  Zettnow  and  others  hold  that  the 
part  of  the  bacillus  which  is  easily  brought  out  by  the 
ordinary  staining  methods  is  the  nucleus  only,  and  that 
the  additional  portion  of  the  organism  demonstrated  by 
Loeffler's  method  is  plasma  which  surrounds  the  nucleus. 
HaBckle,  on  the  other  hand,  states  that  they  have  no  nu- 
clei. For  this  and  other  reasons  he  refers  bacteria  to  the 
animal  kingdom,  placing  them  in  the  first  class  of  Arche- 
zoa. 

Farrier  has  recently  published  a  series  of  interesting 
experiences  in  which  he  shows  that  flagella  on  a  single 
species  of  bacteria— as  determined  by  the  study  of  sev- 
eral forms  —are  subject  to  variations  according  to  the  con- 
ditions under  which  the  organism  is  cultivated.  Thus  he 
found  that  Bacillus  coli  communis,  cultivated  at  the  tem- 
perature of  the  body,  possessed  several  flagella,  but  when 
grown  at  a  much  higher  temperature  (46°C.  maximum 
temperature  for  this  bacillus)  flagella  could  not  be  de- 
tected. If  grown  at  44°C.  a  few  of  the  individual  bac- 
teria possessed  these  appendages.  The  age  of  the  culture 
and  the  presence  of  a  non-fatal  quantity  of  an  antiseptic 
in  the  culture  media  were  likewise  found  to  have  apprec- 
iable effects.  He  states  that  this  pleomorphism  is  due  to 
their  protoplasmic  nature  ;  the  hypothesis  assumed  being 
that  when  the  bacteria  are  subjected  to  degenerative 
agencies,  such  as  high  temperatures  or  antiseptics,  the 
plasma  contracts  in  a  ball-shaped  mass  (presumably  aboutT 
the  organism),  but  when  the  bacillus  is  again  brought  un- 
der favorable  conditions  the  plasma  resumes  its  motile 
form. 

Accepting  this  explanation,  it  is  difficult  to  understand 
why  the  motile  bacteria  possessed  of  capsules  such  as 
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Micrococcus  lanceolaUis  are  not,  under  certain  conditions 
motile,  or  why  the  methods  employed  satisfactorily  in 
staining  the  capsule  will  not  act  as  well  in  bringing  out 
the  flagella.  I  have  tried  repeatedly  to  stain  the  flagella 
after  these  methods,  but  more  particularly  the  one  used 
by  Prof.  Welch  in  staining  the  capsule  on  Micrococcus 
lanceolatns^  but  invariably  the  results  have  been  negative. 
Why  there  should  be  such  a  marked  difference  between 
the  motile  and  non-motile  forms  in  the  reaction  of  the 
'^ capsular**  plasma  to  staining  fluid  has  not  yet  been  ex- 
plained. 

I  have  sought  for  an  explanation  of  the  structure  of  the 
flagella-producing  substance  in  the  cilia  or  flagella  of  the 
zoospores  found  in  certain  of  the  fungi,  but  thus  far  my 
efforts  have  not  been  rewarded,  although  much  assistance 
may  be  obtained  from  a  study  of  those  forms.  It  is  quite 
probable  that  certain  observed  phenomena,  especially  in 
reference  to  the  free  flagella  and  the  formation  of  the 
rings  and  hooks  frequently  observed  both  on  the  distal 
ends  of  the  flagella,  and  separated  from  them,  may  be  ex- 
plained by  the  same  theories  as  those  of  zoospores.  There 
are  two  views  as  to  the  disposition  of  the  flagella  of  swarm 
spores.  One  is  that  they  are  cast  off,  and  the  other  that 
they  are  absorbed  into  the  body  of  the  spore.  Rothert 
shows,  in  a  recent  article,  that  both  views  are  correct. 
**  In  the  second  swarm  stage  of  saprolegnia  and  in  the 
peronosporip,  the  flagella  are  either  cast  off*  as  soon  as  the 
spores  come  to  rest,  or  soon  after,  or  else  they  remain  at- 
tached to  the  spore  indefinitely  even  after  germination. 

In  the  first  swarm  stage  of  saprolegnia,  however,  he 
iound,  to  his  surprise,  that  they  are  uniformly  drawn  back 
into  the  body  of  the  protoplasm,  the  withdrawal  being 
slow  at  first,  and  then  quite  rapid.  The  loops  are  formed 
either  while  the  flagella  are  attached  to  the  spores,  or 
after  they  are  cast  off."  He  suggests  the  possibility  that 
the   flagella  are  formed  out  of  special  cytoplasm  existing 
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only  in  small  quantities.  It  is  highly  probable  from  cer- 
tain opinions  and  results  herein  cited,  that  there  is  a  close 
resemblance  between  the  flagella  of  bacteria  and  those  of 
the  swarm  spores. 

The  observations  of  Stocklin  and  Bunge  that  several 
bacilli  are  sometimes  included  within  the  same  capsule 
from  the  periphery  of  which  flagella  radiate  is  exceedingly 
interesting.  This  phenomenon  is  explained  in  two  ways, 
one  that  the  surrounding  plasma  of  two  or  more  bacilli 
runs  together,  thus  enclosing  the  bacilli  in  a  common  cap- 
sule, and  the  other  is  that  the  variable  number  of  bacilli 
included  within  the  same  capsule  is  due  to  th^  multipli- 
cation of  the  organism  within  the  capsule.  These  obser- 
vations strengthen  the  hypothesis  that  bacteria  have  nu- 
clei and  surrounding  plasma. 


EDITORIAL. 


Passing  Slides  Through  a  Custom  House. — I  have  today 
spent  three  half-hours  at  the  Georgetown  Custom  House 
getting  a  lot  of  slides  which  Mr.  Hornell  had  sent  me.  If 
any  private  concern  did  business  in  the  style  in  which  Dor- 
sey  Claggett,  Collector  for  the  District  of  Columbia,  does 
business,  that  concern  would  go  bankrupt  in  a  very  short 
time.  But  I  must  say  first  that  not  an  unpleasant  word 
was  uttered  on  either  side,  though  I  claim  some  virtue  for 
not  freeing  my  mind  regarding  some  of  the  absurd  things 
that  transpired. 

My  slides  were  invoiced  at  ^^2.10.0  and  as  **  natural  his- 
tory specimens."  I  was  politely  offered  a  seat  while  a  hunt 
was  made  for  the  box,  which  was  not  found  till  after  some 
search.  An  employee  cut  open  the  package  and  threw 
away  the  string  and  seal  without  saying  to  me  "  by  your 
leave."  I  think  the  law  permits  me  to  open  the  package 
for  their  inspection. 

"  Oh !  mounted  slides,"  said  the  clerk  who  forthwith  made 
out  a  bill  for 
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DUTY  ON  $12.00  @  35  PER  CENT  $4.20 

and  asked  me  to  write  my  pame  in  approval  thereof.  I 
declined,  and  appealed  to  the  Collector,  who  presented  him- 
self. This  I  did,  notwithstanding  my  belief  that  a  Collector 
knows  absolutely  nothing,  whatever  is  known  in  theC.H. 
being  known  by  the  subordinates.  This  was  the  signal  for 
four  or  five  clerks  to  rally  to  the  support  of  the  figure-head 
whose  only  claim  to  office  so  far  as  I  know  is  his  knowledge 
of  ward  politics. 

To  my  emphatic  statement  that  I  knew  these  objects 
entitled  to  free  entry  and  that  scores  of  lots  of  such  goods 
were  entering  free  all  over  the  country,  one  of  the  by- 
standing  mouthpieces  of  the  collector  proposed  that  I  pay 
the  duty  and  go  into  an  effort  to  get  this  great  and  glorious 
humbug  of  a  Customs  service  to  pay  it  back  to  me.  Think 
of  a  collection  agent  on  being  told  that  his  claim  was  base- 
less saying  such  rot  even  to  women  and  children  !  And 
Dorsey  Claggett  did  not  correct  his  over  zealous  clerk.  I 
did.  I  said  that  I  supposed  the  Collector  wished  to  ascer- 
tain his  duty  and  perform  it  properly  without  complicat- 
ing matters  in  that  way.  He  consented  to  be  flattered  in 
this  manner.  Thereupon  the  law  was  brought  out  and 
here  is  the  clause  under  which  the  bill  had  been  made  out: 

ScHicDULE  B.,  1  102. — Glass  and  Glassware. — "All 
stained  or  painted  glass  windows,  or  parts  thereof,  and  all 
mirrors  not  exceeding  in  size  144  sq.  inches  with  or  with- 
out frames  or  cases,  and  all  manufactures  of  glass,  or  of 
which  glass  is  the  component  of  chief  value,  not  specifically 
provided  for  in  this  Act,  thirty-five  per  centum  ad  valorem." 

The  glass  in  this  lot  of  slides  is  not  worth  over  one 
dollar.  If  they  are  to  be  taxed  as  **  manufactures  of  glass 
or  of  which  glass  is  the  component  of  chief  value,"  then  an 
honest  collector  would  appraise  the  goods  at  their  value  as 
manufactured  glass  or  at  about  one  dollar ;  but  this  incom- 
petent (I  will  not  say  dishonest)  man  took  the  invoiced 
price  of  $11.71  as  slides  and  put  the  35  per  cent  glass  tax  on 
it !  Then  he  had  the  gall  to  ask  me  to  pay  it  and  try  to  see 
if  I  could  get  it  back  again. 
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I  then  informed  the  crowd  that  I  claimed  free  entry  un- 
der Schedule  A,  Tf  625,  which  declares  free  of  duty. — 

"Specimens  of  natural  history,  botany,  and  mineralogy 
when  imported  for  cabinets  or  as  objects  of  science  and 
not  for  sale." 

But,  said  the  oracle,  these  are  microscopic  slides  and 
not  specimens  of  natural  history.  I  asked  Politician  Clagg-- 
ett  if  he  doubted  their  being  specimens  of  natural  history 
and  he  said  he  doubted  it.  He  said,  however,  that  if  I 
would  come  aguin  in  a  few  days  they  would  meanwhile  look 
into  the  matter  and  decide.  I  remarked  on  the  inconven- 
ience they  were  putting  me  to  on  account  not  of  mine  but 
of  their  ignorance.  A  brilliant  clerk  then  quoted  this  part 
of  the  law : 

"Microscope  slides  with  mounted  specimens  of  anatomy 
as  N.  E.  manufactured  articles,  twenty  per  centum  ad 
valorem." 

If  I  could  not  pay  35  per  cent  perhaps  to  get  away  from 
these  quibbers  I  would  pay  20  per  cent  ?  Oh  !  no.  I  was 
not  claiming  specimen  of  anatomy. 

Then  decisions  were  sought  for  and  one  made  in  1892, 
was  read  to  me  at  full  length  by  the  Honorable  Collector 
himself  who  mispronounced  but  one  word  in  the  feat.  The 
decision  was  to  effect  that  an  anatomical  specimen  could 
not  be  encased  in  a  glass  slide  and  that  to  claim  slides  as 
anatomical  specimens  would  not  hold. 

The  Collector's  law  clerk  apologized  by  saying  that  there 
were  later  decisions  but  that  "they  had  not  had  time  to  get 
them  together."  A  new  oracle  next  appeared  and  said  in 
all  the  sincerity  of  ignorance:  "These  slides  do  not  con- 
tain the  real  objects,  but  only  prints  or  casts,  as  it  were,  of 
the  natural  history  objects."  Hence,  slides  are  not  free 
under  the  clause  cited.  The  Collector  then  looked  at  the 
transverse  section  of  a  stem  under  a  microscope  and  de- 
clared it  his  opinion  that  it  was  only  a  print.  He  thereupon 
moistened  a  rubber  eraser  with  ink,  made  a  print  with  it 
on  paper  and  said  that  was  the  way  he  supposed  what  he 
had  seen  under  the   microscope   was   made.     His  oracle 
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said  that  casts  and  prints  were  dutiable.  I  g-ot  warm 
enougfh  to  challeng-e  them  to  find  a  singfle  microscopist  or 
microscopical  slide  to  back  up  this  absurdity  and  I  told  the 
oracle,  who  said  that  he  had  served  under  the  previous 
administration,  that  he  must  pardon  me  for  telling  him  he 
was  gfrossly  ignorant  of  the  subject. 

The  collector  said  he  would  inform  himself  in  the  next 
few  days.  Would  I  come  again?  I  said  he  ought  to  take 
the  trouble  to  send  the  goods  to  me  when  he  had  satisfied 
all  his  curiosities  in  the  matter.  Thereupon  a  clerk  ap- 
peared with  the  following  decision : 

{Synopsis  No,  153 lo — G,  A,  2744). 
Specimens  of  Natural  History  on  Microscope  Slide s^  free. 

Before  the  U.  S.  General  Apprisers  at  New  York,  August  21,  1894. 

In  the  matter  of  the  protest,  23416  b— 149,  of  Dr.  Mathias  Cook 
against  the  decision  of  the  collector  of  Customs  at  Albany,  N.  Y.,  as  to 
the  rate  and  amount  of  duties  chargetible  on  certain  specimens  of 
naiural  history,  imported  per  U.  S.  mail,  June  20,  1894. 

OPINION  BY  Wn^KINSON,  GENERAI*  APPRAISER. 

The  articles  are  diatoms,  spiculas.  foraminiferas,  and  polycistines 
mounted  on  microscope  slides.  They  were  assessed  for  duty  at  60%  un- 
der H 108  N.  T.  and  are  claimed  to  be  exempt  from  duty  as  specimens 
of  natural  history  under  1[  712. 

From  inquiry  at  the  American  Museum  of  Natural  History,  we  learn 
that  the  common,  if  not  the  only,  way  of  preparing  and  preserving 
minute  objects  of  this  character  is  on  microscope  slides. 

We  find  that  the  goods  are  specimens  of  natural  history  imported  as 
objects  of  science  and  sustain  the  protest. 

(Synopsis  of  the  decisions  of  the  Treasury  Department,  and  Board  of 
U.  S.  General  Appraisers  on  the  construction  of  the  tariff,  navigation 
and  other  laws  for  the  year  ending  Dec.  31,  i894,  p.  730). 

The  clerk  **guessed"  that  Collector  Dorsey  Claggett 
might  admit  my  slides  under  that  decision  free  of  duty. 
The  other  clerks  acquiesced.  Clag-gett  said  not  a  word 
but  went  away.  In  due  time  I  was  presented  with  the  fol- 
lowing- bill : 

Storage,  labor  and  drayage 10 

Blanks 25 

Overtime  of  officers 00 


.35 
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I  was  much  surprised  that  no  charge  was  made  for  the 
time  of  four  clerks  an  hour  each.  It  certainly  was  over- 
time and  excess  of  zeal. 

My  impressions  are  that  this  was  a  deliberate  attempt 
to  impose  a  swindle  upon  me  and  that  the  law  clerk  knew 
from  the  beginning",  of  the  decision  he  finally  produced.  A 
less  careful  person  might  h.ive  been  blackmailed  into  pay- 
ing the  $4.20.  Had  I  shown  any  temper  or  impoliteness, 
especially  to  "his  Honor,"  they  could  have  pestered  me 
for  weeks  over  the  matter  and  until  I  had  got  the  attention 
of  the  Secretary  of  the  Treasury  and  his  order  to  over  rule 
their  absurd  decisions.  It  is  perhaps  impolitic  for  me  to 
publish  these  facts.  In  case  these  people  get  another  lot 
of  goods  for  me  they  will  have  it  in  their  power  to  annoy 
me  very  much. 

This  is,  however,  my  second  experience  with  them.  A 
year  or  more  ago,  Watson  &  Sons  of  London  sent  an  elec- 
trotype which  had  cost  them  87  cents.  It  was  stopped  in 
the  mails  and  held  by  the  Custom  House.  A  great  ado  was 
made  over  it.  Not  one  of  the  officials  then  present  knew 
what  to  call  it  and  one  of  them  with  it  in  his  fingers  asked 
me  if  it  was  not  a  lithograph  I  Its  value  was  in  any  event  too 
small  to  be  dutiable  but  I  was  put  to  quite  a  loss  of  time  and 
patience.  The  ignorance  of  these  people  seems  stupendous 
and  they  appear  to  rely  on  customers  to  give  themselves 
away  and  to  furnish  implements  with  which  to  persecute 
them.  This  is  the  worst  governed  country  among  the  lead- 
ing nations  of  the  earth  say  Andrew  D.  White  and  others. 
My  own  observations  at  home  and  abroad  confirm  the  view. 

Finally,  if  you  import  slides  be  very  cautious  or  the  Cus- 
toms people  will  worry  the  life  out  of  you.  Be  sure  to  have 
the  decision  quoted  above ;  plant  yourself  against  all  delays, 
concessions,  and  foolishness.^  Go  and  vote  for  the  party 
that  is  out  of  power  so  that  there  may  be  a  new  set  of  fool- 
officials  as  soon  as  possible.  When  we  decide  to  do  as 
Great  Britain  does, — collect  all  our  revenue  off  of  tobacco, 
wine,  perfumery  and  a  few  of  the  simplest  objects  of  lux- 
ury we  may  be  free  from  supporting  in  public  office  ignor- 
ant hoards  of  superfluous  politicians  and  probably  not  till 
then.— C.  W.  S. 
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Second  Pan-American  Medical  Congress. — The  dates 
assigned  for  the  meeting  in  the  city  of  Mexico  are  Nov.  16 
— 19,  1896.  Those  who  desire  full  information  regarding  it 
should  read  the  medical  periodicals  which  are  printing  the 
Special  Regulations  or  should  address  Dr.  Chas.  A.  L.  Reed, 
East  Walnut  Hills,  Cincinnati,  Ohio. 

Especially  those  who  intend  to  present  papers  need  to 
know  the  rules  relating  thereto.  All  papers  must  be  pre- 
sented in  writing  and  abstracts  must  be  furnished  to  the 
secretary  on  August  first. 


■I0B08G0PICAL  APPARATUS. 


Cover-Glass  Forceps. — To  those  who  are  familiar  with 
microscopic  technique  the  following  illustrations  of  a  cover- 
glass  forceps  devised  by  me  are  self-explanatory.  Clinical 
microscopy  demands  the  simplest  as  well  as  the  most  rapid 
methods  consistent    with    accuracy.     None  of  the  many 


cover-glass  forceps  now  in  use  are  adapted  to  modern  .mi- 
croscopic work.  For  staining  sputum,  pus,  blood,  etc., 
the  complete  process,  from  fixing  to  placing  of  cover-glas^ 
on  slide,  may  be  carried  out  while  cover-glass  is  held  in 
forceps. 

The  following  advantages  are  claimed  for  these  forceps; 
1.  The  cover-glass  while  on  its  flat  side  can  be  ra^pidly 
picked  up  from  any  surface  whether  glass,  marble,  wc^odor 


paper.  2.  The  cover-glass  is  held  level,  firmly  and  ana- 
tomically. 3.  No  possibility  of  cover-glass  slipping  c^ut  of 
or  breaking  while  held  in  forceps.     4.  Hands  of  operators 
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are  kept  free  from  stains  and  acids.  5.  The  edg-e  of  only 
cover-gflass  being  grasped  and  held  by  forceps,  admits  of 
the  whole  surface  of  the  cover-glass  being"  stained.  6.  Cov- 
er-g-lass  can  be  drained  by  placing-  forceps  on  the  side. 

These  cover-glass  forceps  are  maufactured  and  sold  by 
Chas.  Truax,  Green  and  Co.,"  of  Chicago.  Every  pair  of 
forceps,  if  properly  made,  possesses  the  above  mentioned 
advantages  over  the  clumsy  forceps  formerly  used. — Jour- 
nal of  American  Medical  Association. 


■ICiBOSCOPICAL  MANIPULATION. 


New  Method  of  Preparing  Culture  Media. — The  atten- 
tion of  all  bacteriologists  is  earnestly  invited  to  the  follow- 
ing method,  which  we  sincerely  recommend: 

Dr.  J.  Lorrain  Smith  points  out  the  difficulty  bacteriol- 
ogists have  to  contend  with  in  the  fact  that  the  composi- 
tion of  many  of  the  media  used  for  cultivations  of  patho- 
genic microbes  differ  so  widely  from  that  of  the  blood  and 
other  fluids  found  in  the  animal  tissues.  He  describes  a 
method  by  which  media  can  be  prepared  directly  from 
these  fluids  by  a  process  which  reduces  the  difficulties  of 
manipulation  to  a  minimum. 

Break  up  the  white  of  a  hen's  egg  with  an  egg-beater  till 
it  loses  its  consistency;  add  40  per  cent  of  water  and  mix 
well;  pass  the  mixture  through  muslin  to  remove  any 
shreds  of  insoluble  material;  add  0.  1  per  cent  of  caustic 
soda,  and  solidify  in  the  autoclave.  With  a  little  care  in 
clearing  it  a  jelly  of  egg-white  can  be  obtained  which  closely 
resembles  gelatin  in  consistency.  Substances  like  glucose 
can  be  added  if  desired. 

A  large  variety  of  bacteria  have  been  found  to  grow  on 
this  medium  with  readiness. — Langsdale's  Lancet. 

Simplifying  the  Examination  for  Tubercle  Bacilli. — 
Prof.  Rindfleisch  states  (Deutsche  Med.  Woch.)  that  tub- 
ercle bacilli  are  found  in  greatest  number  in  theliquid,  and 
not  in  masses  of  mucus  of  the  sputum,  and  recommends 
the  following  method  for  their  detection:     Dip  a  camel's 
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hair  pencil  in  water  so  as  to  moisten  it  well,  and  press  out 
the  surplus  water.  With  this  stir  the  sputum  thoroughly 
and  on  withdrawing  it,  although  nothing  will  apparently 
cling  to  it,  it  will  be  full  of  bacilli,  if  they  are  present  in  the 
sputum.  With  it  stroke  the  cover  glass  lightly,  so  as  to 
make  a  uniform  coating  over  it.  Of  course  a  new  pencil 
must  be  used  for  each  operation,  as  it  has  been  found 
practically  impossible  to  free  the  pencil  from  traces  of 
bacilli,  which  might  invalidate  subsequent  examinations. 
— Druggist's  Circular. 


BACTEBIOLOGT. 


The  Effect  of  the  "X"  Rays  upon  Micro-Organisms.— 
The  assertion  that  the  **X"  rays  may  have  some  therap- 
eutic value,  and  may  perhaps  modify  the  course  of  disease 
when  passed  through  the  body,  has  been  made  by  a  number 
of  persons,  and  it  is  a  claim  which  may  easily  be  misused 
by  the  charlatan.  Dr.  T.  G.  Lyon  of  London  recently 
made  some  experiments  on  the  influence  of  these  rays  in 
cultivations  of  diphtheria  bacilli.  They  were  exposed  in 
the  incubators  for  twelve  hours  to  the  "X"  rays.  The 
bacilli  continued  to  grow  and  were  not  in  the  least  modified 
by  the  conditions  to  which  they  were  subjected. — Medical 
Record. 

Bacteria  in  Milk. — Atarecent  meeting  of  the  Edinburgh 
Royal 'Society,  a  communication  on  bacteria  in  milk  as  sup- 
plied in  Edinburgh,  and  the  relative  efficiency  of  diflFerent 
methods  for  their  removal,  by  Dr.  Hunter  Stewart  and 
Dr.  J.  Buchanan  Young,  was  read  by  the  former.  Dr. 
Hunter  Stewart  said  that  in  all  civilised  countries  the 
Legislature  had  taken  steps  to  prevent  the  watering  of 
milk;  but  perhaps  it  was  of  greater  importance  that  child- 
ren as  well  as  adults  should  be  preserved  from  those 
diseases  which  were  produced  by  the  presence  of  micro- 
organisms in  milk.  Cowhouses  in  this  country  were  not 
kept  with  that  careful  and  punctilious  cleanliness  with 
which  they  were  kept    in  Holland  and  Denmark.     The 
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animals  were  not  groomed,  the  cowsheds  were  not  flushed 
with  water  sooftenastheyoug-htto  be;  the  hands  andclothing" 
of  the  milkers  were  not  properly  attended  to,  nor  were  the 
teats  of  the  udder  cleaned.  In  November,  1894,  experi- 
ments were  begun  in  Edinburg-h,  and  continued  until  now. 
More  than  300  samples  of  milk  were  examined  from  50 
dairies,  widely  scattered  over  the  city.  It  was  found  that 
at  three  hours  after  milking  there  were,  on  an  average  per 
cubic  centimetre,  in  winter  24,700  bacteria,  in  spring-  and 
early  summer  44,000,  and  in  late  summer  and  autumn  173,- 
000.  It  was  found  that  in  dairies  supplied  by  milk  from 
the  country  the  averag-e  number  of  micro-organisms  five 
hours  after  milking  was  41,000  per  cubic  centimetre,  while 
in  dairies  supplied  by  milk  from  town  daries  the  averag-e 
was  352,000.  per  cubic  centimetre.  This  fact  illustrated 
the  importance  of  having  cowsheds  outside  of  the  city.  In 
discussing  the  various  methods  of  sterilising  milk,  it  was 
pointed  out  that  the  great  objection  to  the  use  of  sterilised 
milk  was  the  change  of  its  flavor  and,  according  to  many, 
its  decreased  digestibility.  The  conclusions  were  that 
milk  kept  for  one  hour  at  212  degrees,  in  bottles  hermet- 
ically sealed  remained  sterile  for  more  than  a  month,  and 
was  quite  sweet  and  palatable,  though  it  had  a  boiled  taste; 
that  milk  heated  by  means  of  Dr.  Cathcart's  apparatus  re- 
mained quite  sterile  for  forty-eight  hours,  though  the 
boiled  taste  was  marked;  that  milk  kept  for  thirty  minutes 
at  158  degrees,  Fahr.,  was  quite  sterileatthe  end  of  twenty- 
four  hours,  aud  contained  very  few  microbes  at  the  end  of 
forty-eight  hours.  In  all  these  three  methods  the  micro- 
organisms of  tubercle  and  diphtheria  were  certainly  killed. 
Scalding  at  176  degrees,  Fahr.,  with  every  precaution,  kept 
the  milk  sterile  for  twenty-four  hours;  but  in  carrying  out 
this  process  on  a  large  scale,  there  was  considerable  risk 
of  post-scalding  contamination,  so  that  there  was  no  guar- 
antee that  the  bacillus  of  tubercle  and  diphtheria,  if  pre- 
sent, was  destroyed. — English  Mechanic. 

The  Fate  of  Micro-organisms  in  Inspired  Air. — Thomp- 
son and  Hewlett  (British  Medical  Journal,  Jan.  18,   1896) 
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gave  a  preliminary  report  on  thefateof  micro-orgfanismsin 
inspired  air.  The  following  experiment  shows  that  cer- 
tain bacteria  deposited  on  the  Schneiderian  membrane  are 
rapidly  removed:  Cultures  were  prepared  from  the  vib- 
rissffi  and  mucous  lining  of  the  nose.  No  red  growth 
developed,  so  the  bacillus  prodigiosus  was  absent.  A 
looped  needleful  of  a  pure  culture  of  the  bacillus  prodigi- 
osus was  then  deposited  on  a  spot  on  the  septum,  and  cul- 
tures were  made  from  this  spot  and  its  neighborhood  at 
intervals  up  to  two  hours.  The  cultures  guve  a  gradually 
diminishing  number  of  the  bacilli,  until  after  eighty 
minutes  frequently  no  growth  occurred,  while  after  two 
hours  no  trace  of  the  bacillusprodigiosuscouldbedetected. 
The  authors  state  that  their  recent  experiments  show  that 
nearly  all  the  organisms  in  inspired  air  are  arrested  before 
reaching  the  naso-pharynx. — Medicine. 

Diphtheria  Antitoxin  in  France. — Henri  Monod  states 
that  during  the  first  six  months  the  diminution  of  death 
rate  was  65.6  per  cent  in  108  cities  in  France,  having  a  pop- 
ulation of  over  20,000.  From  1884-1894,  the  average  num- 
ber of  deaths  was  2,627  (La  France  Medicale,  12-20-95.) 
Dr.  P.  Palet  from  his  observations  in  diphtheritic  wards  in 
Lyons,  also  finds  that  it  has  notably  lessened  the  number 
of  deaths.  Its  action  is  more  prompt  when  treatment  is 
commenced  at  the  beginning.  As  a  prophylaxis  it  has 
been  made  in  doses  of  from  1  to  2  cc;  it  causes  no  inconven- 
ience except  the  temporary  eruption  (I.e.  1-24-96.) 

Antifebrile  Reaction  of  Tuberculin. — Dr.  Lussen  as  a 
result  of  some  tuberculin  tests,  thinks  that  this  agent  has 
an  antifebrile  action  in  cases  where  there  is  febrile  condition 
without  the  presence  of  tuberculosis,  and  further  a  sed- 
ative action  upon  the  lungs.  The  substance  is  perfectly 
harmless  unless  tuberculosis  is  present.  (The  Journal  of 
Comparative  Medicine  and  Veterinary  Archives,  XVII, 
299.) 

Micrococcus  Lanceolatus. — Divers  orgunisms  are  as- 
sociated with  pus  formation.  This  organism  ranks  third 
in  the  production  of  human  inflammations,  osteomylitis,  pe- 
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riostitis,  labor  pneumonia,  broncho-pneumonia,  arthritis, 
abscesses  in  parotid  and  thyroid  g^lands,  in  the  kidney  and 
liver,  Dr.  J.  H.  Etheridg-e  reports  three  cases  of  ovarian 
abscesses  formed  by  it.  (The  American  Journal  of 
Medical  Science,  CXL,  377.) 

Black  Death. — Ketasalo  has  ascertained  that  the  **  black 
death  "  amongst  animals  in  Hong  Kong  is  due  to  a  bacillus 
which  causes  a  septecaemia  attacking  the  lymphatic  sys- 
tem, the  spleen,  and  it  might  therefore  easily  be  mistaken 
with  anthrax  in  animals.  The  bacillus  is  rounded  at  the 
ends,  colors  with  the  usual  aniline  dyes,  more  deeply 
stains  at  the  end  than  in  the  middle.  The  organism  may 
be  found  in  the  blood.  The  organism  occurs  in  man,  mice, 
rats,  swine,  and  the  spread  of  the  disease  in  China  is  to  be 
accounted  for  solely  on  the  filthy  habits  of  the  Chinese. 
Clothes  are  not  changed  or  washed  for  years.  Chinese 
frequently  herd  together  with  their  swine.  The  disease 
may  be  contracted  by  eating  diseased  meat.  (Veterinary 
Journal,  XLU,  311.) 

Germ  Content  of  Air. — Prof.  H.  L.  Bolley  irt  a  paper  on 
cleanliness  in  handling  milk,  says  bacteriological  considera- 
tions tell  us  that  gelatin  plate  3>^  inches  exposed  to  air  one 
minute  contained  the  following  number  of  germs. 

Ordinary  living  room  five  minutes  after  sweeping  543 
germs,  eight  species.     (Fargo.) 

In  open  meadow,  when  quiet,  6  germs,  two  species. 
(Madison,  Wis.) 

Open  meadow  October,  quiet,  8,  three  species. 

College  cow  stable  between  the  cows  after  feeding  time, 
October,  570,  eleven  species.     (Madison,  Wis.) 

University  creamery  and  cheese  factory,  pasteurization 
room,  after  scrubbing,  August  21,  5  germs,  three  species, 
(Madison.) 

Refrigerator,  store  room  temperature  40,  F.  one  species, 
(Madison,  Wis.)     (Bull,  21,  N.  Dakota,  Agr.  Exp.  Sta.) 

Bacteria  in  Milk.— Prof .  H.  L.  Bolley,  finds  the  following 
number  of  germs  per  cc.  in  milk,  July  16,  at  Madison,  Wis, 
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Full  mixed  morningf  and  evening-  milk  33  patrons,  sepa- 
ated,  sweet, 8, 999, 801.  July  17,  same  milk  on  ice  one  day 
after  addition  of  formalin  1-SOO,  sweet  1,439,820.  Same  as 
last  but  four  days  on  ice,  sweet,  15,339,040.  Farg-o,  N.  D., 
full  mixed  milk  of  11  cans,  cultures  made  immediately  85,- 
254.    (Bull.  21,  N.  D.,  Agr.  Exp.  Sta.)  . 

Schizomycetes — Dr.  W.  Migula  treats  the  Schizomycetes 
in  "die  Naturlichcn  Pflauzenfamilien."  He  notes  that 
they  are  mostly  colorless,  some  are  slightly  rose  or  g-reen 
colored.  Spores  are  of  two  kinds  arthrospores  and  melo- 
sporcs  in  addition  to  the  ordinary  vegetative  propagation. 
The  chlamydobacteriaceae  produce  g-onidia  as  in  Clado^ 
thrix,  Phrag-midiothrix,  Thiothrix  and  Streptothrix.  The 
gonidia  germinate  vsoon  after  leaving  the  mother  plant. 
He  has  made  some  changes  in  nomenclature.  It  is  wrong- 
to  base  genera  on  biological  characters  as  Photobacterium, 
Nitrosomonas,  etc.  Bacteria  are  divided  into  five  families: 
1  Coccaceae,  2  Bacteriaceae,  3  Spirillaceae;  4  Chlamydobac- 
teriaceae, 5  Beggiatoaceae. 

Some  of  the  old  genera  as  Staphylococcus  is  no  long-er 
retained  but  the  Staph  pyogenes  aureus  becomes  Micrococ- 
cus pyog-enes  aureus  Parset  et  Rosenbach.  In  the  second 
family  three  genera  are  distinguished.  Bacterium,  Bacillus, 
Pseudomonas.  The  genus  Bacterium  is  without  motion. 
Bacillus  anthracis  becomes  Bacterium  anthracis  (Koch  et 
Cohn)  Mig-ula,  B.  tuberculosis,  Bact.  tuberculosis  (Koch) 
Migula.  The  cholera  spirillum  is  called  Microspira 
comma  (R.  Koch)  Schroter.  The  work  is  accompanied 
with  excellent  figures  but  our  only  wish  is  that  it  could 
have  been  more  extended. 

Bacteria  in  Excrement  of  Bovines. — Dr.  E.  Wuthrich 
and  Dr.  E.  v.  Freudenreich  who  have  studied  the  influence 
of  feeds  on  the  bacterial  contents  of  excrement  of  bovines 
state  that  hay  contains  7,500, 000  germs  per  grain,  one-fourth 
of  these  organism  were  Bacillus  subtilis.  Sour  potatoes  had 
5,000,000  germs  per  gram,  10,000  of  these  were  Hay  bacil- 
lus, (B.  subtilis).  Malt  contained  375,000,000  g-erms  per 
g^ram.     In  the  latter.  Bacillus  lactis  aerogenes  was  common 
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In  all  of  these  feeds  there  was  a  notable  increase  in  the 
number  of  organisms.  The  animals  fed  with  hay  the  num- 
ber of  B.  subtilis  colonies  found  varied  from  1,800,000 
to  7,200,000  per  g^ram.  The  colon  bacillus  was  always  pres- 
ent. The  number  of  organisms  found  in  excreta  when 
hay  was  fed  varied  from  20,675,000—375,000,000.  Grass 
1,800,000—10,000,000.  Sour  potatoes  7,062,500—23,125,000. 
What  appeared  to  be  Bacillus  lactis  aerogenes  in  malt  was 
destroyed  in  the  digestive  tract.  (Centralblatt  f.  Bakt.  u 
Parasitenk.  n  abth.  873.) 


VEDICAL  HIGB08C0PT. 


The  Tuberculous  Handkerchief. — Cornet  it  was  who 
first,  in  an  effective  way,  brought  evidence  of  the  great  part 
which  the  sputum  of  the  consumptive  plays  in  spreading 
lung-tuberculosis,  when  the  sputum  is  permitted  to  dry  and 
to  become  reduced  to  dust.  He  showed  also  how  the  con- 
sumptive's handkerchief  reinfects  the  patient  himself.and 
endangers  his  associates.  As  Dr.  Jaeger,  of  Stuttgart, 
says: 

"And  now  what  is  the  further  fate  of  this  suspicious 
article?  As  would  be  done  with  the  clothing  of  typhoid  or 
cholera  patients,  it  is  not  put  into  a  solution  of  carbolic  acid, 
but  it  is  folded  together  and  carefully  kept  until,  after  sev- 
eral or  many  days' use,  it  becomes  a  cloacal  miniature,  a 
nidus,  of  the  most  dangerous  of  gems.  Further,  when  it 
is  to  be  retired  for  a  while,  it  is  not  disinfected,  but  the 
careful  housewife  preserves  the  costly  fabric,  the  precious 
piece  of  embroidered  linen,  until — she  counts  the  wash  for 
the  laundry.  The  dried  handkerchief  is  then  torn  open,  a 
cloud  of  dust  is  whirled  into  the  air,  and  with  the  dust  the 
disease  germs  which  bid  defiance  to  drying." 

The  Microscope  in  Surgery. — Dr.  Senn  in  a  recent  work 
on  tumors  states  that  the  microscope  is  not  so  serviceable 
in  diagnosing  tumors  as  many  suppose,  and  cites  as  an  in- 
stance the  late   Emperor  Frederick  of  Germany.     Small 
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pieces  of  tumor  or  scraping's  of  tissue  should  not  be  sent 
to  the  pathologist  simply  to  see  what  the  microscope  will 
reveal  or  what  the  pathologist  knows.  The  object  is  to 
obtain  a  correct  diagnosis,  and  to  this  end  as  large  a  piece 
of  tumor  as  possible  should  be  sent  for  examination.  It 
should  be  accompanied  with  a  history  of  the  case  and  all 
other  points,  such  as  site,  character  of  growth,  etc.  In 
this  way  the  microscope  usually  decides  when  the  appear- 
ance to  the  naked  eye  throws  doubt  on  the  character  of  the 
tumor. — Medical  Record. 


PHARMACEUTICAL. 


The  Microscope  as  an  Advertiser. — Druggist  Stedem, 
of  Philadelphia,  contends  that  much  advertising  benefit  can 
be  derived  from  proper  microscopical  exhibitions  in 
the  pharmacy.  He  hesitated  for  a  long  time,  fearing  that 
meddlers  would  try  to  tinker  with  the  apparatus,  but  fin- 
ally picked  out  a  strong  instrument — his  next  best  micro- 
scope— and  placed  it  in  the  window,  protected  only  by  the 
sign,  *'Look,  but  please  don't  touch."  During  the  two 
months  which  followed,  only  one  person  of  all  the  hundreds 
taking  a  peep,  put  a  finger  on  the  adjustment.  Mr.  Stedem 
first  took  up  the  ordinary  house-fly,  and  week  by  week 
showed  legs,  feet,  head,  wings  and  body.  The  display 
aroused  much  interest,  especially  among  school  children. 
He  is  now  preparing  slides  of  other  insects,  and  purposes 
displaying  them  in  a  still  more  powerful  instrument. 

Mr.  Stedem's  idea  is  capital,  and  may  be  developed  fur- 
ther. For  example:  so  much  is  written  nowadays  about 
disease  germs,  what  is  to  hinder  the  display  of  the  diph- 
theria germ,  the  bacillus  of  typhoid  fever,  of  tuberculosis, 
etc.?  Many  objects  of  popular  interest  may  thus  be  exhib- 
ited under  the  microscope,  and  the  advertising  benefit 
ought  to  be  considerable. — Bulletin  of  Pharmacy. 


Digiti 


zed  by  Google 


1896.]  MICROSCOPICAL  JOURNAL.  1»1 

nCBOSCOPICAL  SOCIETIES* 

Quekett  Microscopical  Club. 

The  340th  ordinary  meetings  of  this  club  was  held  on 
Friday,  March  20th,  Mr.  J.  G.  Waller,  president  in  the 
chair.  The  minutes  of  the  preceding  meeting  were  read 
and  confirmed,  ballot  for  new  members  taken,  the  addi- 
tions to  the  library  announced.  Mr.  Rousselet  read  a 
paper  "on  Rattula  collaris^  and  other  Rotifers."  Mr.  E.  B. 
Green  read  a  further  '-Note on  Root-Hairs,"  accompanied 
by  some  beautiful  drawings,  which  he  presented  to  the 
club.  In  answer  to  questions  Mr.  Green  said  all  his  obser- 
vations had  been  made  on  common  plants;, no  greenhouse 
was  required,  and  he  had  contrived  a  small  case  holding 
about  20  pots  which  would  stand  in  any  window,  and  by 
means  of  which  his  experiments  could  easily  be  repeated 
and  extended.  Mr.  Karop  gave  an  account  of  the  life-his- 
tory of  the  Mycetozoa,  illustrating  his  remarks  by  colored 
diagrams  and  black-board  drawings.  After  noting  the  lit- 
erature of  this  interesting  subject,  he  recommended  every 
intending  observer  to  procure  Mr.  Lister's  "Guide  to  the 
Brit.  Mycetozoa,"  published  by  the  trustees  of  the  British 
Museum,  and  to  be  had  at  South  Kensington,  or  of  the  au- 
thorized booksellers,  price  3d.  It  contained  a  list  of  all  the 
known  indigenous  species,  and  was  well  illustrated.  The 
secretary  said  that  as  the  first  Friday  in  April  was  Good 
Friday,  the  usual  conversational  meeting  would,  of  course, 
not  be  held.  The  next  ordinary  meeting  wiis  on  Friday, 
April  17th,  and  on  the  18th,  an  excursion  to  the  Royal  Bo- 
tanic Gardens. 

The  341st  ordinary  meeting  of  this  club  was  held  on  Fri- 
day, April  17th.  Mr.  E.M.  Nelson,  exhibited  and  described 
a  new  doublet  bull's  eye  which  Mr.  Baker  had  made  to  his 
formula,  giving  a  minimum  of  spherical  aberration.  By 
projecting  the  image  of  a  lamp  flame  on  a  wall  he  showed 
that  the  usual  "fluffy"  margin  was  very  materially  reduced, 
and  he  thought  where  it  was  necessary  to  fill  a  large  field 


Digiti 


zed  by  Google 


192  THE  AMERICAN  MONTHLY  [May 

with  lig'ht  as  free  as  possible  from  spherical  aberration,  as, 
for  instance,  in  photography,  this  form  would  answer 
every  requirement.  Mr.  R.  T.  Lewis  read  a  note  on  a 
stridulatingf  organ  in  a  species  of  ant  Streblognathus  ctthiopicusy 
from  South  Africa,  accompanied  by  specimens,  microscop- 
ical preparations,  and  some  beautiful  drawing's.  He  said 
that  although  sound-producing  organs  were  known  to  oc- 
cur in  several  kinds  of  ants,  the  present  one  differed  ma- 
terially in  structure,  and  so  far  appeared  unique.  When 
captured  the  insect  gave  an  audible  "squeak."  It  was  a 
formidable-looking  creature,  black,  and  nearly  one  in.  in 
length,  and  it  appeared  to  have  a  wide  distribution  in  South 
Africa. 

On  May  2nd,  16th,  and  30th  there  will  be  excursions  for 
collecting  purposes  to  Esher,  Totteridge,  and  Bpping 
Forest  on  these  dates  respectively. 


NEW  PUBLICATIONS. 


**Keirs  Medical,  Pharmaceutical  and  Dental  Direc- 
tory.**— George  Kcil,  Editor,  Philadelphia,  announces  the 
early  publication  (fourth  edition)  of  "Keil's  Medical,  Phar- 
maceutical and  Dental  Register-Directory  and  Intelli- 
gencer," for  Pennsylvania,  New  York,  New  Jersey,  Mary- 
land, Delaware  and  District  of  Columbia.  Its  list  of  Nat- 
ional colleges.  State  hospitals,  homes,  dispensaries, 
societies,  and  post-office  addresses  of  physicians,  drug-g-ists 
and  dentists,  school  of  graduation  and  year,  all  the  latest 
laws  in  these  States,  will  be  complete  to  date  of  issue,  as  a 
personal  canvass  will  be  made  for  data.  It  is  the  only  Di- 
rectory published  for  above-named  States,  registering 
g-raduatesof  all  schools,  physicians,  drug-g-ists  and  dentists, 
and  imparting  all  information  needed  bv  the  professions 
mentioned  in  their  daily  practice.  No  effort  will  be  spared 
to  make  the  Directory  complete,  and  the  information  ac- 
curate and  reliable  in  the  minutest  detail  belong-ing*  to  the 
domain  of  medical,  pharmaceutical  and  dental  professions. 
An  experience  of  thirty  years  is  sufficient  guarantee  that 
all  subjects  will  be  properly  treated  in  this  Directory. 
The  names  in  large  cities,  in  addition  to  being  in  alphabeti- 
cal order,  will  be  numerically  arranged  by  streets,  also  an 
alphabetical  list  of  names  of  the  whole  Directory,  g'iving 
the  pag-e  of  each ;  these  features  will  no  doubt  be  apprec- 
iated. 


Digiti 


zed  by  Google 


W.  WATSON  &  SONS' 


NEW  GRAND  MODEL  VAN  HEURCK  HGROSGOPE 


n 

Id  0-5 
1;S  ^^'^ 


FOR  HIQH  POWER  WORK  AND  PHOTO  MIOROORAPHV. 


Similar  in  all  respects  to  our  well-known  Van 
Heurck  Microscope,  but  with  the  following 
additional  conveniences: — 


Ths  Stags  can  be  completely 
rotated  in  any  position. 

MRCSANTCAI.  MoV£MeNTS  Of 
Stage  controlled  by  two  sta- 
tionary niilled-Lcads,  work- 
ing  on  one  centre. 

Tun  Optical  CENTRtt,  when 
the  instrument  is  set  horizon- 
tally,  is  ten  inches  high. 

Tub  Tripod  Foot,  which  ia 
cork  shod,  has  a  spread  of 
ten  inches. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 


FOR  SALE.— First  claas  Botanical  moants,  25  oenta  Send  for  list ;  also 
will  exchange.  I.  PERCY  BLACKMAN,  Sandy  Hook,  Conn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best. 
Aliio  1-12  Powell  A  Lelaod  apochromatic  objective,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  CO.,  Adams  Expresw  Bldg.,  Chicago,  111. 

READ  the  nice  stories  in  Lippincott^s  Monthly  Magazine.  Yon  can  save 
50  cents,  (clnb  rate)  by  subscribing  lor  Lippincott  throngh  ns. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  monnted  Klides  of  Rhinoceros  hom,  at  40  cents  each. 
H.  H.  DAVISON,  41  Snraner  St.,  Paatucket,  R.  L 

FOR  SALE. — Pritchard's  Infoaoria  (latest  edition,   colored  platen)  iind 
Smith's  British   Diatoraaceaj  (2  vols.,  uncat).    These  works  are  very  scarce , 
and  can  only  lie  got,a3  in  this  case,  when  a  microtomist  fininhes  imingthem. 
Price  $60.  No  Sig. ,  Care  C.  W .  SMI  LEY. 

FOR  EXCHANGE.— The  Mnseura  of  Hamline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  si)ecimensof  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  from 
Sonthwestem  United  States.     Correspondence  solicited. 

HENRY  L.  OSBOHN,  Hamline  Univ.,  St  Paul,  Minnesota. 

ARRANGED  DIATOMS.  I  famish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Yonr  name  can  be  made  from  diflfereot 
species.  Roosters,  hen  and  chickens,  and  bonqnet*^  of  flowers  in  bntterfly 
scales  and  diatoms  from  $5.00.     Refer  to  the  Editor  of  this  JonmaL 

M.  H.  DALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnnt  Case  to  hold 200 objects,  containing65,  3x  monnted 
slides,  $10.  BnlPs-eye  condenser  on  brass  stand  2^  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bod,  brass  feet  $7.50.  Zeiss  Hygheman  Eyepiece 
No.  5,  $1.75.  F.  T.  HAKMON,  3820  Ellis  Avenue,  Chicago.  111. 

Miorosoopioal  Specialties. 

KING'S    CEMENTS   ^'^^^''^""^"^"^'iLTtheywlU  sustain  t. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  nill  list  of  spedaltiefl. 

J.    D.    KING,    Cottage    City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  BeviBcd  and  Greaily  Enlarged. 

DESIGNED  to  sait  the  requirements  of  high  school  or  college,  or  to  guide 
any  who  may  desire  to  porsne  an  elementary  ooarse  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  stady  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habita  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  synoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  classes  and  orders, 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

Hvo;  heavy  paper  covers;  64  p^es  ;  price  75  cents.  Special  rateri  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  furnished  on 
application  to  author. 

Hrnry  L.  Osborn, 

Hamline  University,  St.  Pauly  Minn. 
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DIATOM  SLIDES 

Of  the    Pacific  Coast, 
Both  recent  and  fossil,  also  fossil  marine  from  New  Zesiland 
and  other  parts  of  the  world,  40  cts.  per  slide,  I4.00  per  doz. 
O.  C.  HASTINGS, 
No.  9  Charles  St.,  Victoria,  British  Ck>liimhia. 

"MICROSCOPICAL  PRAXIS/' 
By  Dr.  Alfred  C.  Stokes. 

Plain  language.    Illustrated.    260  pp.    Neat  binding.    Price  f  1.50. 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAL  OF  MARINE  ZOOLOGY  AND  MICROSCOPY 
Issued  From 

THE  JERSEY   BIOLOGICAL  LABORATORY. 

This  is  a  plainly- worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 

MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — The  Microscope  and  Instructions  for  its  use. 
PART  II. — Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LARGE  OCTAVO,  104  PAGES,  30  FIGURES ;  PRICE  $1.25,  POSTPAID. 
Addroes,  MicEoscopiCAL  Publishing  Company, 

Washington,  D.  C. 
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CARL  REICHERT 
MICROSCOPES. 

SOLE  AaENTS  FOB  UNITED  STATES. 

RICHARDS  &  CO.,  I,TD., 

NEWYOEK,  OmOAQO, 

•\iv  i^     41  Barclay  Street.      108  Lake  Street. 

Ephbaim  Cutteb,  M-.  D.  John  A.  Cuxtek,  H.  D. 

HEARTREST  SANATORY 

Mott  Avenue  &  i65th  street,  New  York. 

IcrosGoplG  Freparattons  Qlnstratii  tlie  linnte  Stmctiire 
of  TeptaMe  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  Wai«T£r  WhiTB,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRIGEIS. 

Catalogue  of  172  objects,  -  -  -  ^.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CUAS.  W.  SMILEY,  Washinsrton,  J>.  C. 

FOR  SALE. — A  set  of  slides  illustrating  the  Woody  Plants  of  lUintns, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  IlL 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  containing 
65  slides  for  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenne.,  Chicago. 
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THE  FISK 

TRAGHRRS'   AGRNGIR^, 
EVERETT  O.  FISK  &  CO.,  Proprietors. 

President. 

Etxejett  0.  Five,  -  -  -  4  Ashbnrton  Place,  Boston,  Mass. 

Managrers. 

W.  B.  Hb&kick,  4  Aahbnrton  Place,  Boeton,  W.  D.  Kebr,  70  Fifth  ATenne,  New  Tork, 

Maaa.  N.  T 

Mra.   8.   D.  Thvemokd,  1242    TwelAh  St.,  P.  V.  HuresooN.TOFiftb  Avenuo.New  Yoik. 

WaahinstoD,D.O.  N.  Y. 

A.  G.  FuBKR,  4  Aahbnrton  Place,  Boston,  W.  0.  Pratt,  70  Fifth  ATenue,  New  York, 

N.   Y. 


Mabtha  Hoao,  4  Ashlmrton  Place,  Boston,  L.  B.  Hauet,365  Wabash  Arenue,  Chicago, 


HsLioc  0.   Eager,  4  Ashburton  Place,  Bos-  J.  D.  Enole,  Century  Building,  Minneapo- 

ton.  Mane.  olis,  Minn. 

W.    O.    HdTAOOART,    25    King  St,   West  lfB0.  K.  Dowuno    Enqls,  Centnrj  Bldg., 

Toronto,  Oanada.  Minneapolis,  Minn. 

H.  K.  Obocrer,  70  Fifth  Avenue,  New  York,  C.  C.  Boyktoh,  120)^  So.  Spring  St.,   Los. 

N.  T.  Angeles,  Gal. 

Sand  to  any  of  the  abore  agencies  for  100-page  Agency  Manual.  Correspondence  with  em- 
ployers  ia  ioTited.    Begistration  forms  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

The  Carl  Zeiss  Optical  Wori[s  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
destription  oflHiumbe^^ew  accessories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH,  Sn,  Agrent, 

74  Murray  St.,   New  York,  N.  Y. 


JOSEPH  Z'S^TTM^T^SR, 

OPTICIAN. 
209  South  11th  Street,   Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


8TXrD£in:S'  MICBOSCOFES,  S38  to  $46,  Complete. 

MICROMETER  RULINGS,   A  SPECIALTY. 


ILLUSTRATED  CATALOOXJB  ON   APPLICATION. 


Digiti 


zed  by  Google 


To  Join  1  AHd  imoiiM  Society. 


TTTTTTTTTTTTTTTT  fT 


Admittance  Fee  $3.  Annual    Dues  $2. 

Auj^  of  our  subscribers  or  readers  may 
forTrard  to  Chas.  W.  Smtiej^y  94^  Mass. 
Avenue^  Washinffto?iy  :2>.  C.^  a  self-ad- 
dressed envelope y  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  ^From  the  blank y  the 
recipient  n^ill  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smilejyy  trusti?ig  to  him  to  se- 
cure the  needed  endorsements  and  recom- 
mendatio?is.  Mr.  Smiley  evilly  i?i  nineteen- 
tv^entietlis  of  cases y  be  able  to  endorse  per- 
sonally the  applicant.  He  reserves  his  riffht 
to  decline  to  endorse  those  Tvhom  he  believes 
to  be  quarrelsome y  factious y  grossly  neff- 
lectful  inpayinff  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  membership 
privileffes.  In  every  casCy  Tvliether  e?idorsed 
or  noty  the  application  Tvill  go  forn^ard  to 
tfie  Secretary  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 
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OR 

ITTontl^Itj  3ournaI  of  (Scology: 

WITH   WHICH  IS  INCORPORATED 

*'THE    OEOLOaiST." 

EDITED   BY 

HENRY  WOODWARD,  LI^.D.,  F.  R.  S.,  PresG.  S.,  F.  Z,  S.,  F.  R.  M.  S. 

OF  THE  BRITISH  MUSEUM   OF   NATURAL   HISTORY  ; 
ASSISTED  BY 

ROBERT  ETHERIDGE,  F.  R.  S.  L.  &  E.,  F.  G.  S.,  F.  C.  S  ,  &c. 

WILFRID  H  HUDLESTON,  M.  A.,  F.  R.  S.,  F.  G.  S  ,  F.  L.  S.,  F.  C.  S- 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c. 

AND 

HORACE  BOUNGBOKE  WOODWARD,  F.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  II.No.  1-4. 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED    BY 

MESSRS.    DULAU    &   CO., 

37  SOHOSaUARE,  LONDON,  W. 

It  ia  earnestly  requested  that  Sabscriptioos  may  be  sent  to  Dulaii  ANn 
Co.  in  advance.  Sabecribers  oflSs.  for  the  year  will  receive  the  Magazinb, 
Post-free,  direct  on  the  Istof  each  Month.     Single  copies  If.  64.  each. 


All  Communications  for  this'Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  in  future  be  addressed  to  the  Editor,  care  of 

MESSBS.  DITLAIT  &  CO.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 


-IN- 


MICROSCOPY. 


D 


UBIKO  Um  lart  few  Moatht 
I  hmv  bMB  bo^  prepttftef 
nuuiy  raie  and  Dorel  ot^fMti 
for  Microtoopical  purpotM,  mmd 
httT*  MTUigM  ibem  ••  nndar  Ib 
Illii«tr»ted  SeriM. 

The  flrat  of  th^e  Is  th*  Ml- 
croMoploal  Stvdies  in  If*- 
line  Zoology. 

Th«  mouimI  SeriM  (ris.:  tiMt 
for  1806)  oouisti  uf  14  «pl»Ddid 
pr*panitloo8,  all  of  the  taigbMt 
poaibi*  excellenoe  aod  fruaruit»«d 
permanent.  The  14  elidtf  appear 
Id  quarterly  inatallments,*  and  are 
accvmpanied  b/  orer  100  pmgtm 
of  dascriptlTO  letterpreaa, 
dealing  in  itleasant  but  ezitct  maD- 
ner  with  the  anatony,  llfe-biatory 
and  hablte  ot  the  reepectlve  sab- 
Jectfl.  while  19  fdll-miire  plsto* 
of  pholo-eBi:imTiiii:s,  arawB 


from  life,  make  plain  all  detailn. 
IndoslTe  Sabaoription,  SO.JSS,  poat-free.    Foil  praepectiu  on  appUcattoa. 
The  following  are  among  the  8lidee  included  in  this  Seriae : 


B  among 

1.  Colony  of  the  lorely  Badiolarian  Spkatro- 

wwm,  showing  parasitic  algK.  40c 

2.  The  loTely  Zoophyte  Obdia^  polyps  fully 

expanded.  36c 

3.  Stalked  stage   of    the  lanra    ot    Boey 

Feather  Star  (awledoa)  40c 

4.  An  entire  Sea- Butterfly  {Pteropod),  40c 
6.  LoTely  expauded  Zoophyte  Syncaryne.      40c 


6.  Lovely  Expanded  Zoophyte  BrntmhivU     60c 

7.  Opoeram-ehrimp  Ifj^,  showing  audi- 

tory organ  in  tail  38c 

8.  The  splendid  rare  organ-pipe  Polyioo«, 

Lickenopora  40e 

9.  Entire  larral  Plaice,  eye  Just  turning 

fhnn  blind  side  and  6  other  equally 
fine  slides.  60c 


aooompanying  slides,  whicli 

Botany. 


The  prices  sgaiust  each  nre  thoee  at  which  the  preparations  are  sold  separately,  show- 
ing what  a  cheap  lot  I  offer  in  series  at  f6.2&,  post  free.  A  few  sets  of  Series  1  still  aTailabla. 
$6.25,  post  free.    Sample  Slide,  dOc..  post  free. 

Prof.  J.  B.  Ainaworth  Davis,  Unirersity  Gullege,  Aberystwith,  writes:  ** Allow  me  to 
congratulate  you  on  the  Tery  useful  work  you  are  doing  by  the  publication  of  loumal,  with 
aooompanying  slides,  which  are  most  admirablk. 

Superb  roicrusooplcal  preparations  of  Braslllan  Ltaiuta  —I  hare 
been  unfortunate  in  obtaining  a  quantity  uf  these  superh  sterna— tlM 
must  loTely  in  the  whole  plant  kingdom — and  hare  arranged  tliewi 
in  two  sets  of  6  each,  at  the  price  of  $1.36  per  srt,  or  $2-25  fur  th« 
two.  The  most  exauisltely  charming  slides  that  could  puevihly  bv 
Imagined  for  exhibition  at  popular  gnUierings.  As  the  quantity  is 
^— ^-^^^^^^^^^     Tery  hmited.  I  am  unable  to  sell  single  slid<>a. 

MIcroaooplcal  Studies  In  Botany.— In  answer  to  ninny  requests,  I  hare  ar- 
ranged 20  magniflcent  preparations  in  a  series  on  simibir  lines  to  that  in  marine  zoology  «!«>    • 
scribed  abore. 

The  first  series  is  now  begun  and  comprises  20  highest-class  slides  (such  as  sell  sinKly 
at  26c  to  35c  each),  illustrated  by  descriptive  letterpress  and  20  specially  beautiful  photo-min«- 
graphs  of  the  sections. 

Subscriptions,  $6.25  only,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  fllna- 
trations  alone. 

Pnif.  J.  W.  Garr,  Univensity  College,  Nottingham,  writes :  '*Tonr  Botanical  Sli4ea 
are  the  moet  beautiful  I  have  ever  8t?«n.  The  fuUowing  are  among  the  slides  already  Usaed  in 
above  lines : 

,  Tr.  sec.  fruit  of  I>ate  (splendid)  86e 

*•     **    flower  of  fiKJbarAoKsM  Site 

,  Long'l.  sec.  double  flower  of  Peony         SSe 
Leaf-fall  of  Sycamore  S5c 

I  guarantee  the  perfection   of  all  my  mounts  and  will  be  pleased  to  send  . ;' 

selections  on  approval  lo  approved  correspondents.  ^ 

A    great  range  of  Miscellaneous  Zoological   and  Botanical  slides  ia   $(todk  ^ 

at  prices  from  $1.30  per  dozen. 

Cost  of  Mailing^,    i  slide,   10  cents  ;  2  slides,  15  cents  ;   3  slides,   ao  cents  ai^ 
so  on.     IrSrge  parcels  by  express  at  very  cheap  rates.  ,■ 

Speciality.   Marine  Zoology  (especially  in   expanded   Zoophytes  and   larral         ,"> 
stages,  and  plant  and  flower  anatomy.  «■ 

Terms.    Remittance  by  P.  O.  O.,  draft  on  London,  or  US   paper  currency,  the 

former  preferred.    If  wished,  Mr.  0.  W.  Smiley,  Washington.  D.     '.    will  hold  Umt 

amount  till  order  is  satisfactorily  executed.    Mr.  Smiley  has  kindly  promised  ta 

vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Mlcrosco|^ 

*ists  who  have  been  well  satisfied  with  my  preparations. 


1.  Tr.  sec.  flower-bud  of  Lily 

25c 

5. 

2.    '*    **             do       of  Dandelion 

30c 

6 

3.  Longi  sec.    do        of       do 

25c 

7. 

4.          do           fruit    of  Fig 

30c 

8. 

Biological  Station,  Jersey,  England. 


JAMES  HORNELL, 


ru  %  I 


Specialist  in  Kicrosoopioal 
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Microscopic  Preparations  illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objeats  may  be 
examined  without  removal  before  mounting.  They  are  prepared  with 
the  utmost  care  by  Walter  White,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  C.  Stokes  says:  The  sample  section  is  exquisite.  It  is  bo 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  it 
eqaal  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 

Catalogne  of  172  objects, $0.02 
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Practical  Photomicrography. 

By  W.  C.  BORDEN,  M.  D.,  F.  R.  M.  S., 

CAPfAIN,  MEDICAL  DBPARTMBNT,  U.  8.  ARMY. 
WITH   FB0NTI8PIBCB. 

With  the  exteuBive  use  of  the  microscope  in  medicine 
and  scientific  research  the  need  has  been  felt  of  obtaining 
exact  pictorial  record  of  many  of  the  objects  seen.  Draw- 
ings, either  free-hand  or  by  aid  of  the  camera  lacida,  are 
extensively  used,  but  they  are  of  necessity  always  more 
or  less  diagrammatic  and  often  fail  to  give  the  necessary 
exactness,  both  from  the  impossibility  of  eliminating  the 
personal  equation  of  the  draughtsman  and  from  inability 
to  reproduce  the  appearance  of  organic  structure  by  line' 
and  stipple.  Photographic  processes,  on  the  other  hand 
give^ictures  which  in  detail  of  form  and  structure  are 
second  only  to  the  objects  themselves;  and  the  value  of 
good  photomicrographs  as  aids  in  teaching  and  for  com- 
parison, for  future  reference,  and  for  publication,  is  gen- 
erally accepted  as  unequalled,  and  their  use  is  becoming 
more  and  more  common. 

But  the  extensive  use  of  photomicrography  has  been 
prevented  by  several  causes.  These  causes  are  com- 
plexity of  apparatus,  supposed  difSculty  of  technique, 
difficulty  of  obtaining  proper  and  always  available  light, 
and  supposed  large  amount  of  time  consumed.  In  view 
of  these  objections  and  of  the  value  of  the  results  ob- 
tained,  all  simplifications  of  technique   and   apparatus 


Digiti 


zed  by  Google 


194  THE  AMERICAN  MONTHLY  [Jund 

are  of  value  and  for  the  practical  and  more  general  ap- 
plication of  photomicrography,  while  the  resalts  must  be 
of  the  best,  the  time  consamed  must  be  small,  the  man- 
ipulations must  be  simple,  and  the  apparatus  must  be 
one  with  which  photographs  can  be  taken  at  any  time. 

In  the  early  days  of  photography,  when  the  wet  plate 
only  was  available,  sunlight  was  necessary  to  photo- 
graphic processes,  and  the  traditions  derived  from  its 
use  cause  many  still  to  consider  it  essential  to  the  pro- 
duction of  high-class  photomicrographs.  With  the  in- 
troduction of  the  dry  plate,  artificial  light  became  avail- 
able, and  in  spite  of  its  small  actinic  power,  relative  to 
that  of  the  sun,  certain  advantages  connected  with  its  use 
have  given  it  many  advocates.  It  is  not  necessary  to 
enter  into  an  extensive  comparison  of  the  relative  optical, 
visual,  and  actinic  value  of  sun  and  artificial  light.  Much 
has  been  written  in  favor  of  one  and  derogatory  to  the 
other.  The  fact  remains  that  equally  good  work  has  been 
done  with  both.  But  for  practical  work  artificial  light 
has  many  advantages.  Sunlight  is  uncertain;  it  varies  in 
intensity  from  hour  to  hour  of  the  day  and  with  the  time 
of  year.  It  is  apt  to  be  obscured  for  days  together  or  by 
passing  clouds  at  critical  moments,  and,  at  most,  is  avail- 
able but  for  a  few  hours  of  the  twenty-four.  A\s&y  the 
sun  is  constantly  changing  its  position  relative  to  the  in- 
strument, and  When  used  for  all  except  the  highest  power 
of  the  microscope,  its  image  when  focused  on  the  plane  of 
the  object  covers  too  small  a  field,  and  the  heat  and  un- 
desired  colored  rays  have  to  be  filtered  out  with  light 
and  heat  filters.  It  is  true  that  the  latter  disadvantages 
can  be  overcome  by  suitable  but  complicated  apparatus, 
but  the  great  objection  of  unavailability,  except  at  un- 
certain times,  still  remains,  and  in  consequence  when 
sunlight  is  depended  on,  many  valuable  records  are  lost 
from  inability  to  photograph  objects  at  once  after  their 
observation.     For  these  reasons  sunlight  is  not  available 
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for  practical  work.  Practical  work  requires  a  steady, 
always  available  light,  and  these  requirements  can  only 
be  met  by  some  form  of  artificial  light. 


Fig.  2. — Appaiatns  arranged  for  photomicrography  with  acetylene  light. 
To  show  the  acetylene  burner  it  is  placed  outside  the  lantern.  The 
camera  is  racked  up  so  that  the  operator  may  arrange  the  object  and 
snbstage. 

By  oonrteey  of  Medical  Ueoord. 

Artificial  light  being  necessary,  the  question  of  kind 
arises.  So  far  as  results  are  concerned  almost  any  form 
may  be  used,  provided  it  is  properly  used.     Most  of  the 
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objections  made  to  artificial  light  have  arisen  from  its  im- 
proper employment.  The  main  requirements  in  the  light 
are  simplicity  and  ease  of  manipulation.  These  com- 
bined with  proper  adjustment  will  give  an  eflFective  light. 
The  electric  light,  the  oxyhydrogen  light,  the  magnesium 
light,  gas  light,  oil  light,  and,  latest,  acetylene  light,  have 
all  been  employed  for  photomicrographic  purposes.  The 
electric,  oxyhydrogen,  and  magnesium  lights  all  require 
rather  complex  apparatus,  and  they  are  all  open  to  this' 
objection,  together  with  certain  other  objections  pertain- 
ing to  each.  Of  the  magnesium  light  it  may  be  said  that 
no  practical  apparatus  for  its  production  has  been  de- 
vised. Electric  light  necessitates  connection  with  an 
electric  plant.  It  is  expensive  and  the  apparatus  required 
is  complicated.  In  the  form  of  the  arc  light  it  gives  a 
very  satisfactory  and  powerful  light,  and  it  is  probably 
the  best  form  of  artificial  light  for  large  institutions 
when  used  in  the  manner  hereafter  described  for  oil  and 
acetylene  light  and  with  heat  filter  added.  Aside  from 
its  power,  second  only  to  sunlight,  it  possesses  no  advan- 
tage over  cheaper  and  more  easily  handled  lights.  The 
oxyhydrogen  light  is  expensive  and  is  troublesome  to 
manage.  It  requires  a  complicated  apparatus  and  does 
not  give  a  light  of  suflSciently  greater  power  over  oil,  gas, 
or  acetylene  to  compensate  for  the  trouble  involved  in  its 
management. 

For  practical  work  there  remain,  therefore,  oil,  gas, 
and  acetylene  light.  These  are  all  easy  to  manage,  they 
are  best  used  in  a  similar  manner,  with  similar  apparatus, 
and  for  advantages  of  cheapness,  steadiness,  and  con- 
trollability are  unsurpassed.  They  differ  in  illuminating 
and  actinic  power,  oil  light  being  lowest,  and  acetylene 
light  highest.  Oil  and  gas  light  are  of  very  nearly  equal 
power,  but  they  have  not  generally  been  considered 
powerful   enough   except   for   low  and  medium  powers. 
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This  objection  does  not  obtain  when  these  lights  are 
properly  used  or  when  used  with  orthochromatio  plates 
The  ordinary  commercial  dry  plates  are  mainly  sensitive 
only  to  the  more  actinic  rays  of  the  violet  end  of  the 
spectrum,  and  oil  and  gas  light  being  deficient  in  these 
rays,  photography  with  such  plates  and  yellow- rayed 
light  necessitates  long  exposure  and  generally  gives  im- 


Fig.  3. — Gonooocci  in  arethral  pns.  x  1,200  diameters.  Expoeed  two  min- 
ates  to  acetylene  light  with  yellow-light  filter,  nsing  Zeias'  two  milli- 
metre apochromatic  objective,  projection  eyepiece  No.  4,  and  with  Abbe 
achromatic  condenser  in  snbstage.  The  preparation  was  doable  stained 
with  methyl-bine  and  eosin.  The  gonooocci  and  cell  nnclei  being  of  a 
color  complementary  to  that  of  the  light  filter  are  indistinct;  the  cell 
bodies  being  of  a  similar  color  to  the  screen,  are  indistinctly  photographed. 
By  ooQitesy  of  Medical  Record. 

perfect  results.  As  with  sunlight,  the  diflFerence  between 
the  visual  and  actinic  focus  enters  as  a  disturbing  factor, 
necessitating  troublesome  and  uncertain  adjustments  or 
the  employment  of  specially  constructed  objectives.  Also 
the  violet  sensitive  plate,  owing  to  the  like  actinic  color- 
ing of  many  stained  objects,  often  fails  in  development  to 
give  sufficient  contrast  for  printing  purposes.     The  ortho^ 
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chromatic  plate  does  away  with  all  these  difSculties, 
arising  as  they  do  from  complex  conditions  of  differing 
visual  and  actinic  focus,  of  working  objectives  not  suit- 
able for  photography,  and  of  plates  sensitive  to  the  light 
rays  of  the  wrong  end  of  the  spectrum.  The  orthochro- 
matic  plate  is  sensitive  to  yellow  light.  In  artificial 
lights  oil  and  gas  light  especially^  yellow  rays  predomi- 
nate, and  when  such  light  is  used  the  projected  image  is 
mainly  formed  by  yellow  rays,  and  if  the  image  is  re- 
ceived on  a  plate  sensitive  to  yellow,  the  visual  and  ac- 
tinic focus  will  coincide  with  any  objective,  whether  it  is 
specially  corrected  for  photomicrography  or  not.  Also 
the  yellow  sensitive  plate  is  so  actinically  sensitive  to  the 
yellow  light  that  proper  molecular  change  is  produced  in 
its  silver  compounds,  causing  in  development  sufBcient 
contrast  with  almost  if  not  quite  all  stained  objects  and  so 
greatly  shortening  the  exposure  that  it  compares  favora- 
bly with  those  made  by  sunlight.  For  these  reasons  oil,  gas, 
or  acetylene  light,  properly  used  in  combination  with 
orthochromatic  plates,  gives  the  important  necessity,  an 
always  available  light,  and  one  which  is  at  the  same  time 
cheap,  steady,  easy  to  manage,  and  which  can  be  used 
with  ordinary  working  objectives  with  the  certainty  that 
if  they  give  sharp  visual  definition  they  will  give  good 
definition  photographically. 

The  remaining  desideratum  is  an  apparatus  which 
shall  be  so  simple  and  easy  to  manage  that  it  can  be  con- 
nected with  the  microscope  and  the  projected  image  pho. 
tographed  with  little  trouble  and  with  a  minmium 
expenditure  of  time. 

The  following  is  descriptive  of  an  apparatus  and 
method  which  have  been  adopted  by  the  writer  after 
much  experience  in  photomicrography.  The  means  and 
method  are  believed  to  be  suflSciently  simple  and  effec- 
tive to  warrant  the  assumption  that  by  them  photomicro- 
graphy may  be  employed  for  practical  work. 
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The  apparatus  consists  of  a  camera  hung  in  a  vertical 
position,  of  a  microscope  with  substage  attachments,  ob- 
jectives and  eyepieces,  and  a  stereopticon,  such  as  is  used 
with  oil  light  for  projection  purposes,  in  which  is  placed 
an  oil  lamp^  or  gas  or  acetylene  burner.  This  apparatus 
18  secured  on  a  low  strongly  built  table,  and  should  either 
be  in  the  laboratory  or  in  a  convenient  adjoining  room. 
This  furthers  its  practical  use,  for  when  in  working 
a  field   is  found   a   photograph   which   is    desired,   the 


'-'X- 


Fig.  4. — ColoDj  of  staphyloooocos  pyogenes  aniens  floating  on  liquefied  gela- 
tin, z  30  diameters.  Exposed  twenty  seconds  to  oil  light,  using  Beck 
one-inch  objectiye;  no  eyepiece  or  snhetage  condenser. 

By  conrtaoy  of  Medical  B«oord. 

microscope  has  only  to  be  carried  to  the  apparatus,  placed 
in  position,  the  light  lighted,  adjustments  made,  and  the 
camera  racked  into  position.  With  a  conveniently  placed 
dark  room,  the  whole  photographic  operation  will  take 
but  a  few  minutes.  The  working  microscope  should  al- 
ways be  used  for  photography.  By  using  the  same 
microscope  for  both  purposes  the  trouble  and  loss  of  time 
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incident  to  changing  the  slide  from  one  stand  to  another 
and  refindiog  a  given  field  is  avoided.  Every  worker, 
especially  in  bacteriology,  knows  the  difficulty  and  time 
spent  in  refinding  a  field  once  lost.  The  microscope 
stand  may  be  of  any  well-constructed  form.  Any  stand 
which  can  be  depended  upon  for  clinical  or  laboratory 
work  can  be  used  for  photomicrography.  For  all-around 
photographic  work  it  should  have  a  substage  riug  and 
adapter  for  using  objectives  as  substage  condensers.  A 
mechanical  stage  is  convenient  but  not  necessary.  The 
microscope  is  used  in  the  upright  position.  This  position 
rather  than  the  horizontal  is  to  be  preferred  for  several 
reasons.  The  upright  position  is  necessary  when  mova- 
ble objects,  as  colonies  of  bacteria  floating  on  liquefied 
gelatin  (Fig.  4),  are  to  be  photographed,  or  when,  as  in 
clinical  photomicrography,  photographs  have  to  be  made 
of  urinary  deposits.  In  bacteriological  work,  when 
bacteria  are  stained  on  the  cover  glass  and  examined  or 
photographed  before  the  balsam  is  dry,  the  cover  is 
apt  to  slip  if  the  microscope  is  used  horizontally;  but 
this  does  not  occur  with  the  microscope  used  vertically. 

The  horizontal  position  and  long  extension  of  camera 
is  necessary  for  some  classes  of  work,  particularly  when 
large  pictures  have  to  be  taken  and  when  it  is  desired  to 
obtain  high  amplification  by  extension  of  camera  rather 
than  by  high  eyepiecing,  or  when  test  diatoms  have  to  be 
photographed  with  very  high  amplifications.  For  prac- 
tical work,  however,  up  to  amplifications  of  one  thousand 
diameters,  and  for  photographs  for  illustration  or  repro- 
duction, which  are  seldom  required  of  over  three  and  one- 
half  or  four  inches  in  diameter,  the  upright  position  of 
microscope  and  camera  is  much  to  be  preferred,  on  ac- 
count of  its  ease  of  application  and  practical  advantages. 

The  vertical  position  of  the  microscope  necessitates  a 
similar  position  for  the  camera.  To  allow  easy  working 
distance  the  camera  is  hung  on  a  rackwork  attached  to  a 
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ri^id  upright,  which  is  placed  to  the  rightof  the  microscope 
so  that  it  will  be  out  of  the  way  while  working.  Both  the 
upper  and  lower  ends  of  the  camera  are  movable  on  the 
rackwork.  The  upper  end  which  carries  the  screen  and 
the  plate  holder  is  movable,  in  order  that  diflFerent  am- 
plifications within  limits  may  be  obtained  with  the  same 


Fig.  5. — Giants-cell  sarcoma,  x  275  diameters.  Section  stained  with  borax 
carmine.  Exposed  twenty  seconds  to  acetylen6  light,  nsing  Beck  i 
inch  objective,  working  eyepiece  A,  and  Bausch  &  Lomb  j-inch  ob- 
jective in  snbstage. 

By  conrtesy  of  Medical  Beoord. 

objectives.  The  lower  end  is  movable  that  it  may  be 
racked  up  out  of  the  way  and  allow  the  operator  to  man- 
ipulate the  microscope  before  attaching  the  camera  (Fig. 
2).  This  is  a  great  advantage,  for  the  operator  can  seat 
himself  at  the  instrument,  adjust  the  object  to  the  centre 
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of  the  field,  fooas  and  adjast  the  substage,  and  arrange 
the  illamination  easily  and  effectively. 

The  camera  bellows  has  an  extension  of  two  ieet  meas- 
ured from  the  eyepiece  of  the  microscope  to  the  ground 
glass.  This  with  a  continental-model  stand,  a  two-milli- 
metre objeclive  and  projection,  or  working  eyepiece  No. 
4,  gives  an  amplification  of  one  thousand  diameters. 
With  lower  objectives  and  less  extension  of  bellows  am- 
plifications ranging  down  to  five  diameters  may  be  ob- 
tained. In  focusing  the  operator  can,  by  standing  on 
a  low  box,  observe  the  ima^e  on  the  ground  glass  and 
manipulate  the  fine  adjustments  of  the  microscope  with- 
out using  a  focusing  rod,  though  a  suitable  rod  with  cord 
passing  around  the  milled  head  of  the  fine-adjustment 
screw  can  be  easily  attached  to  the  upright  if  desired. 

Thb  Light. — A  good  and  efficient  light  may  be  ob- 
tained by  using  an  oil  lamp,  or  gas  or  acetylene  burner, 
properly  adjusted  in  the  body  of  a  projection  stereopticon 
with  the  projection  ocular  removed. 

Of  the  three  acetylene  is  much  the  best,  and  for  illumi- 
nating and  actinic  power,  combined  with  simplicity  of 
apparatus  and  management,  it  is  the  best  artificial  light 
now  obtainable  for  use  in  photomicrography.  It  can  be 
easily  and  safely  generated  and  stored  ready  for  use,  its 
making  and  use  necessitating  little  if  any  more  trouble 
than  is  connected  with  keeping  an  oil  lamp  in  order. 
After  experience  with  sunlight  and  various  artificial 
lights  I  until  recently  settled  down  to  the  use  of  an  oil 
lamp,  believing  it  or  gas  to  give  when  properly  used  the 
best  light  for  practical  purposes.  Recently  I  have  been 
using  acetylene  generated  and  burned  in  an  apparatus 
furnished  by  a  concern  in  Chicago,  111.,  and  find  it 
unequalled  for  practical  work. 

The  gas  is  generated  in  a  small  generator  and  burned 
in  a  small  barner  placed  in  the  lantern  body  (Fig.  2).  If 
ordinary  illuminating  gas  is  used  the  burner  is  placed  in 
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the  lantern  in  the  same  way,  and  when  oil  is  employed  a 
tri-wick  lamp  with  only  the  middle  wick  lighted  is  used 
in  the  lantern.  The  large  double  condensers  of  the  lan- 
tern serve  to  concentrate  the  light,  while  the  double 
lantern  body  prevents  the  radiation  of  heat  to  the  micros- 
cope and  shuts  off  all  radiating  light.  These  are  great 
advantages,  for  not  only  is  the  illumination  improved  by 
the  concentration  of  light  but  the  microscope  does   not 
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Fig.  6.— KlebB-Loeffler  bacillas,  grown  on  blood  serum,  stained  wifch  Loeffler's 
methyl  blue,  x  1,000  diameters.  Exposed  two  minates  to  oil  light 
with  jellow-light  filter,  using  Zeiss'  two-millimetre  apochromatic  ob- 
jective, projection  ocular  No.  4,  and  Abbe  condenser  in  subetage. 

By  oouitesy  of  Medical  Record. 

become  heated,  and  if  the  room  can  be  darkened,  as  it 
should  be,  by  adjustable  window  shades,  the  absence  of 
extraneous  light  greatly  facilitates  focusing  on  the  cam- 
era screen.  This  method  of  using  oil  or  gas  light  renders 
them  sufBciently  powerful  for  practical  purposes  and  with 
acetylene  gives  great  illuminating  and  actinic  power. 
With  oil  light  used  without  a  light  filter,  bacteria  can  be 
photographed  with  amplifications  of  one  thousand  diam- 
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eters  with  exposares  of  from  one  and  one-half  to  three 
minntes.  Oil  and  gas  lights  are  themselves  so  yellow 
that  with  them  light  filters  are  only  required  when  pho- 
tographing very  difficult  objects,  such  as  methyl-blue 
stained  gonococci  or  Klebs-Loef9er  bacilli  (Fig.  6). 
When  a  light  filter  is  used,  a  light  yellow  one  of  an 
aqueous  soltition  of  bichromate  of  potash  placed  in  a 
glass  trough  gives  excellent  results.  With  it,  exposure 
is  somewhat  lengthened,  being  from  three  to  five  min- 
utes for  amplifications  of  one  thousand  diameters. 

With  acetylene  light  a  light  filter  is  more  frequently 
required.  This  is  due  to  the  greater  whiteness  of  the 
light  and  its  consequent  effect  when  transmitted  through 
actinic-colored  objects.  With  it  most  stained  sections  of 
tissue  photograph  well  without  a  filter,  the  exposure  re- 
quired being  very  short,  usually  varying  fron^  five  to 
thirty  seconds.  When  a  light  filter  is  used  the  exposure 
is  lengthened,  but  is  short  compared  with  that  required 
with  oil  or  gas  light,  being  about  two  minutes  for  ampli- 
fications of  one  thousand  diameters  (Fig.  3).  A  good  fil- 
ter for  acetylene  light  is  made  by  dissolving  ten  grams  of 
potassium  bichromate  in  two  hundred  cubic  centimetres 
of  water  and  using  at  a  thickness  of  three  centimeters  in 
a  parallel-sided  glass  trough. 

Adjustment  of  the  Apparatus. — The  camera  being 
hung  on  the  rackwork,  the  microscope  is  placed  beneath 
it  and  the  lantern  is  fixed  about  twelve  inches  in  front 
of  the  microscope,  with  its  central  long  axis  in  a  plane 
which  extends  through  the  centre  of  the  microscope  mir- 
ror, the  substage  condenser,  the  objective,  ocular,  and 
centre  of  camera. 

The  light  (oil,  gas,  or  acetylene)  being  lighted  and 
placed  in  the  lantern,  a  stage  micrometer  is  placed  on  the 
microscope  stage  and  a  medium-power  objective  and  eye- 
piece are  attached  to  the  microscope.  Light  from  the 
lantern  is  reflected  on  the  micrometer  by  the  mirror  of 
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the  microscope.  The  observer  accurately  centres  the  mi- 
crometer rulings,  then  removes  the  eyepiece  and  projects 
the  image  of  the  micrometer  rulings  on  the  camera 
screen.  The  microscope  is  then  moved  to  such  position 
that  the  centre  of  the  projected  micrometer  image  is 
exactly  in  the  centre  of  the  screen.  This  position  of  the 
microscope  is  marked  once  for  all,  and  whenever  after- 
ward the  microscope  is  placed  in  the  same  position  the 


Fig.  7. — Typhoid  bacillosi  g^rown  on  glyceria  agar,  stained  with  carhol  Aich- 
sin.  X  1000  diameters.  Exposed  two  minutes  to  oil  light,  nsing  Bausch 
&  Lomb  1-12-inch  oil-immeision  objectives,  amplifier  in  draw  tabe, 
and   Baoach  &  Lomb  1-5-inch  objective  in  snbstage. 

By  courtesy  of  Medical  Record. 

centre  of  the  object  will  be  projected  on  the  centre  of 
the  screen.  The  position  of  the  lantern  directly  in  front 
of  the  microscope  should  also  be  marked. 

Adjustment  of  the  Light. — Proper  adjustment  of  the 
light  is  very  important  in  working  with  artificial  light, 
for  upon  this  its  efficiency  depends.  It  must  be  properly 
placed  relative  to  the  lantern  condensers  and  the  light 
from  them  must  be  properly  concentrated  upon  the  ob- 
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jeet.  In  photographing  with  all  bat  the  lowest  powers 
some  form  of  substage  condenser  is  necessary.  This  \s 
dae  to  the  fact  that  the  light  must  be  focused  on  the  ob- 
ject to  give  proper  definition.  In  working  with  otject- 
ives  of  from  eight  millimeters  up  to  but  not  including 
oil-immersion  objectives^  it  will  be  found  advanta^^eons 
to  use  objectives  of  lower  power  as  substage  condensers, 
for  if  so  used  in  ordinary  observations  they  greatly  im- 
prove the  definition  of  objects.  In  fact,  it  may  be  laid 
down  as  a  general  rule  that  whatever  gives  the  best 
microscopic  definition  will  give  the  sharpest  photo^rapic 
image.  Consequently  in  high-power  work  it  will  seldom 
be  necessary  to  change  the  microscope  attachments  when 
a  photograph  is  to  be  taken,  for  in  bacteriological  work 
the  ordinary  Abbe  condenser  which  gives  good 
definitions  will,  when  properly  adjusted,  give  good 
photographic  definitions,  statements  to  the  contrary  not- 
withstanding. 

To  adjust  the  light  and  substage  condenser  proceed  as 
follows:  With  microscope  and  Ian  tern  in  positioo  and 
substage  condenser  centred,  place  the  light  to  be  used  in- 
side the  lantern  body,  place  an  opal  or  ground  glass  be- 
tween lamp  and  microscope,  attach  a  low  power  objective, 
and,  seated  at  the  microscope,  focus  the  objective  accu- 
rately on  the  object.  The  opal  glass  is  used  to  reduce 
the  light  which  otherwise  might  injure  the  observer's 
eye.  The  ground  glass  is  then  removed,  a  fine  wire 
screen  placed  close  against  the  front  of  the  lantern  con- 
denser, and  by  means  of  the  substage  condenser  an 
image  of  'the  screen  is  projected  on  the  object.  The 
screen  is  then  removed  and  a  white  card  held  abov^  the 
eyepiece  of  the  microscope  with  one  hand,  while  witli  the 
other  the  light  is  moved  about  inside  the  lantern  l>*>dy 
until  the  image  of  the  light  projected  on  the  card  apipe*^ 
oval  in  form  and  equally  brilliant  in  all  parts.  If  ^^^ 
light  is  placed  too  near  the  condensers,  there  will  be   dark 
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spaces  on  each  side  of  the  illuminated  field ;  if  too  far 
away,  the  centre  of  the  field  only  will  be  bright.  If  the 
light  is  a  point  or  small  disc  the  properly  illuminated 
field  will  appear  perfectly  round;  with  the  elongated  oil 
or  acetylene  flame  it  will  appear  oval.  The  light  once 
properly  placed  should  be  fixed  for  future  work. 

With  the  light  fixed  and  position  of  microscope  deter- 
mined, the  operation  of  photographing  is  comparatively 
simple.  When  the  observer  finds  a  field  which  he  desires 
to  photograph,  the  microscope  is  carried  from  the  work- 
ings-table to  that  of  the  apparatus,  placed  in  the  marked 
position,  and  the  light  lighted.  The  operator  then  seats 
himself  at  the  microscope,  attaches  the  proper  objective 
and  substage  attachments,  focuses  the  former  on  the  ob- 
ject and  the  latter  on  the  wire  screen  placed  against  the 
lantern  condenser,  removes  the  screen,  substitutes  the 
opal  glass,  and,  if  using^  an  Abbe  condenser,  opens  or 
closes  the  condenser  until  the  sharpest  visual  definition 
of  the  object  is  obtained.  The  opal  glass  is  then  removed 
and  if  required  a  light  filter  is  placed  between  the  lantern 
and  microscope.  The  working  eyepiece  is  then  removed, 
a  projection  eyepiece  inserted  or  an  amplifier  placed  in 
the  draw  tube,  or,  if  it  is  desired  to  use  the  objective 
alone,  a  tube  of  black  paper,  to  prevent  reflection,  is 
placed  in  the  tube  of  the  microscope.  The  camera  is  then 
attached  to  the  microscope  and  the  projected  image 
focused  on  the  camera  screen,  preparatory  to  exposure. 

In  regard  to  the  method  of  projection  of  the  image 
much  has  been  written  regarding  the  relative  value  of 
using  the  objective  alone,  or  with  an  amplifier  in  the  draw 
tube,  or  with  the  ordinary  working  eyepieces  or  projec- 
tion eyepieces  of  Zeiss.  Practically,  for  all  except  the 
highest-power  diatom  method,  equally  good  results  can 
be  obtained  by  either  method,  though  where  much  work 
is  to  be  done  there  are  some  advantages  in  the  use  of  the 
projection  eyepieces. 
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For  photographing  the  projected  image  orthochro- 
matic  plates  should  be  used.  Of  these  I  have  used  the 
Cramer  rapid  "isochromatic"  exclusively,  though  proba- 
bly other  makes  of  orthochromatic  plates  might  be  found 
to  work  equally  well.  Certainly  the  "isochromatic" 
work  so  well  that  there  is  no  necessity  for  going  through 
the  trouble  of  orthochromatizing  plates  one's  self. 

In  developing  I  have  obtained  best  results  with  formu- 
las in  which  hydrochinone  alone  or  with  some  other  re- 
ducing agent  is  used.  The  following  give  clear  negatives 
of  sufficient  contrast  and  graduation  : 

No.  1 

Water 300 

Sodiam  solphite 25 

Poiassinai  bromide 0.5 

Hydrochinone 1.5 

Meliiol 1.6 

No.  2« 

Water 15 

Sodiom  carbonate 300 

Use  equal  parts  of  No.  1.  and  No.  2. 

Development  should  proceed  slowly  and  should  be  con- 
tinued until  sufficient  density  is  obtained.  Rapid 
development  and  removal  from  the  developer  before 
sufficiently  density  is  obtained  are  to  be  particularly 
avoided  in  photomicrographic  development. 

A  few  reproduced  photomicrographs  are  given  in 
illustration  of  the  methods  outlined.  They  have  been 
select'Cd  as  representing  ordinary  practical  work  with 
different  objectives  and  lights  and  with  different  means 
of  projection  and  substage  attachments. 


Leprosy  is  said  to  be  spreading  in  the  Russian  Baltic 
provinces  with  alarming  virulence.  Several  hundred  per- 
sons are  said  to  be  afflicted  with  the  disease,  and  the  Livo- 
nian  Diet  has  just  taken  measures  for  isolating  them  at 
the  cost  of  the  State. 
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lofltteoza  in  Infants  and  Children. 

SOME  DIAGNOSTIC  AND  THERAPEUTIC  HINTS. 
By  L.  FISCHER,  M.  D. 


At  various  times,  and  chiefly  wheu  pneumonia  and 
diphtheria  and  other  infectous  diseases  predominate,  we 
find  a  series  of  symptoms  which  frequently  ba£9e  the 
physician.  Moreover,  they  simulate,  by  the  pains  in  the 
limbs,  muscular  rheumatism ;  the  catarrhal,  gastric  and 
enteric  symptoms  will  simulate  gastroenteritis,  or  the 
coryza  and  cough  will  remind  the  attendant  of  the  onset 
of  either  measles  or  a  severe  form  of  bronchitis,  possibly 
pneumonia.  It  is  very  infectious,  the  period  of  incuba- 
tion very  short,  and,  unlike  most  infectious  diseases,  one 
contact  does  not  protect  from  subsequent  epidemics;  that 
is,  relapses  are  common. 

The  mortality  is  exceedingly  high;  the  disease  is  ex- 
ceedingly contagious  and  is  frequently  transmitted  from 
an  adult  to  the  children  in  the  immediate  neighborhood, 
sometimes  on  the  same  day  or  within  two  or  three  days 
after  one  member  has  been  stricken. 

The  disease  is  caused  by  a  micro-organism  which  has 
been  designated  the  "influenza  bacillus,"  and  has  been  de- 
scribed by  R.  Pfeifier  in  the  Zeitschrift  fur  Hygiene  und 
Infectuma-Krankheiten,  No.  13,  and  can  be  cultivated  on 
agar  containing  hsBmoglobin.  The  bacillus  is  found  in 
the  blood  of  infected  children,  also  in  the  expectorations 
— chiefly,  however,  from  the  nose,  throat  and  lungs. 

This  germ  was  simultaneously  discovered  by  Canon 
in  1892.  It  is  a  small,  specific  organism,  about  the  same 
diameter  as  the  bacillus  of  mouse  septicsBmia,  but  only 
about  half  as  long.  They  are  usually  solitary,  but  may 
be  united  in  chains  of  three  or  four  elements.  They  stain 
rather  poorly,  excepting  with  such  concentrated  pene- 
trating stains  as   carbol-fuchsin  aivd  alkaline  methylene 
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blue,  and  even  with  these  the  bacilli  stain  more  deeply  at 
the  ends  than  in  the  middle,  so  that  they  appear  some- 
thing like  diplococci. 

For  the  demonstration  of  the  bacilli  in  the  blood, 
Canon  recommends  a  rather  complicated  method.  The 
blood  is  spread  upon  clean  cover  glasses  in  the  usual  way, 
thoroughly  dried  and  then  fixed  by  immersion  in  abso- 
lute alcohol  for  five  minutes.  The  stain  which  seems  best 
is  Czenzynke. 

R        Concentrated  solution  methylene  blue 40  parts. 

0.5  per  cent  solution  eosine  in  70  per  cent 

alcohol „ 20     ** 

Distilled  water 40     ** 

The  cover  glasses  are  immersed  in  this  solution  and 
kept  in  the  incubator  from  three  to  six  hours,  after  which 
they  are  washed  in  water,  dried  and  then  mounted  in 
Canada  balsam. 

By  this  method  the  erythrocytes  are  stained  red,  the 
leucocytes  blue,  and  the  bacillus,  which  is  also  blue,  ap- 
pears as  a  short  rod,  or  even  as  a  dumb-bell.  The  bacil- 
lus does  not  grow  in  gelatine  or  upon  ordinary  agar. 

We  encounter  quite  a  difficulty  to  describe  a  certain 
set  of  symptoms,  for  the  type  of  the  attack  varies  from 
time  to  time  in  diflFerent  localities,  so  that  we  rely  in  the 
diagnosis  of  this  disease  on  various  factors,  chiefiy  the 
one  that  infiuenza  is  epidemic  at  the  time,  and  perhaps 
that  other  members  of  the  household  have  suflFered.  The 
diagnosis  must  therefore  be  made  by  a  process  of  exclus- 
ion in  very  young  infants. 

We  need  not  be  surprised  to  find  various  types  of  this 
disease  in  infancy ;  as  previously  mentioned  in  this 
paper,  namely,  the  form  known  as  gastro-enteric  type  and 
the  pulmonary  type,  for  we  find  that  the  ordinary  so- 
called  pneumonia  diplococcus  can  and  frequently  does 
cause  at  one  time  an  otitis,  at  other  times   a  meningitis. 

It  is  in  this  manner  tRat   the   infiuenza   bacillus  some- 
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time  infects  and  affects  the  pulmonary  regions,  causing 
either  a  malignant  form  of  so-ealled  epidemic  bronchitis 
or  a  pneumonia,  and  at  other  times  it  will  affect  the 
gastro-enteric  system. 

The  only  pulmonary  symptom  is  fever,  the  tempera- 
ture rising  to  102*^  and  even  105°  F.  The  child  is  heavy 
and  drowsy,  and  apperars  to  have  pain  in  the  limbs.  This 
condition  lasts  in  all  a  day  or  two,  the  temperature  sinks, 
and  the  child  is  well  again. 


This  is  in  the  simple  form  of  influenza,  but  if  we  have 
a  more  protracted  course  the  temperature  may  keep  on 
rising  in  the  evening,  falling  in  the  morning,  for  a  week 
or  two  weeks  at  times  before  reaching  normal. 

In  the  worst  forms  we  may  have  an  attack  ushered  in 
with  a  convulsion,  with  vomiting ;  severe  meningeal 
symptons  may  manifest  themselves,  and  finally  the  child 
recovers  without  leaving  any   trace  of   this  infection,  so 
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that  these  cases  are  really  very  puzzling,  especially  those 
in  which  we  have  a  rise  and  fall  of  temperature,  with 
either  mild  pulmonary  or  moderate  gastric-enteritic  com- 
plications. 

Older  children  have  attacks  similar  to  those  witnessed 
in  adults,  that  is,  the  neuralgic  pains  are  less  marked, 
but  there  is  headache,  at  times  rigors.  The  attack  is  al- 
ways sudden,  the  temperature  running  up  to  103°  F  or 
more,  sore  throat,  headache,  the  conjunctiva  are  injected 
sometimes  there  is  an  earache.  Frequently  the  tonsils 
are  enlarged  and  covered  with  small  follicular  points  re- 
sembling diphtheria.  At  times  the  glands  may  be  en- 
larged in  the  neck  secondary  to  the  tonsilitis.  An  in- 
teresting point  is  the  fact  that  frequently  an  eruption 
similar  to  scarlet  fever  is  present,  and  it  is  very  hard 
to  diflFerentiate  it  unless  we  are  positive  of  the  existence 
of  an  epidemic  of  influenza,  and  furthermore  that  the 
rash  disappears  in  a  short  time.  Retro- pharyngeal  ab- 
scess is  a  very  frequent  sequel  to  influenza.  So  also  have 
I  seen  several  cases  of  empyama  secondary  to  a  severe 
attack  of  the  grippe. 

Let  me  illustrate.  A  child,  R.  F.,  seven  months  old, 
was  attended  by  Dr.  A.  Bienenstock  on  March  9,  with  a 
diarrhoea  and  an  acute  bronchial  catarrh.  Two  days 
later  he  found  the  lower  lobe  of  the  left  lung  consolidated, 
the  bronchi  full  of  mucus.  The  treatment  ordered  did 
not  relieve  the  engorgement  of  the  lungs.  The  child  did 
not  improve,  but  had  a  coryza,  cough,  suflFused  eyes,  tem- 
perature 101.6®;  as  Dr.  Bienenstock  told  me,  had  all  the 
appearances  of  a  child  about  to  develop  measles.  But  an 
additional  symptom;  wherever  the  child  was  touched  it 
commenced  to  scream. 

I  saw  this  case  in  consultation  with  Dr.  Bienenstock, 
and  found  the  entire  left  lobe  consolidated,  and  diagnosed 
iufluenza  of  the  pulmonary  type.  I  ordered  salicylate  of 
soda  3.0  with  essence  of  pepsin  60  0,  a  teaspoonf ul  every 
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two  hours.  This  child  recovered  in  a  few  days,  but  an 
older  child  there  developed  similar  symptoms  of  coryza, 
cough,  pains,  tenderness  of  being  handled,  anorexia,  suf- 
fused eyes,  and  besides  abdominal  pains. 

The  interesting  fact  about  these  two  children  would 
hardly  be  made  clear  but  for  the  point  that  the  mother 
had  been  suffering  with  headache,  coryza,  pains  in  the 
limbs  and  back,  for  about  a  week.  It  was  self-evident 
from  the  influenza  present  that  the  mother  had  infected 
the  child,  and  about  two  days  later  the  older  child  was 
infected  from  either  mother  or  its  youngest  sister. 

Such  cases  can  be  enumerated  by  the  dozens.  On 
March  4  I  saw  a  case,  in  consultation  with  Dr.  Samuel 
Friedman,  which  was  characteristic  of  a  most  malignant 
type  of  influenza,  complicated  by  a  pneumonia  and  also 
by  a  typical  meningitis  ;  child  about  two  years  old. 

Two  days  later,  through  the  courtesy  of  Dr.  L,  Kohn, 
I  saw  in  consultation  a  case  of  a  mild  type  of  a  catarrh 
which  extended  from  the  nose  and  throat  into  the  bron- 
chi, simulating  a  croupous  bronchitis,  really  a  malignant 
form  of  influenza.  Such  cases  occur  so  frequently  that  we 
must  differentiate  carefully,  and  sometimes  resort  to  the 
process  of  exclusion  in  making  the  diagnosis. 

The  treatment  of  influenza  is  very  simple,  in  fact  really 
symptomatic.  I  invariably  resort  in  all  cases  of  influenza 
to  the  stimulating  effect  of  a  mustard  foot-bath,  by  tak- 
ing about  an  ounce  of  the  strongest  mustard,  immersing 
it  in  water  of  about  90®  F.,  bathing  the  feet  and  constant- 
ly raising  the  temperature  of  the  water  by  the  addition 
of  hotter  water  until  the  temperature  reaches  110°  F.; 
in  all  I  bathe  about  five  minutes.  The  bath  should  be 
followed  by  gentle  friction  of  the  extremities,  and  they 
must  be  carefully  enveloped  in  hot  towels  or  blankets. 
In  addition  to  this,  it  is  a  good  plan  to  aid  diaphoresis 
by  giving  liquor  ammonii  acetatis,  the  ordinary  spiritus 
mindereri,  a    teaspoonf ul    every  two   or  three  hours  foy 
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children  one  to  two  years  old ;  one-half  the  quantity  for 
children  below  that  age.  The  drug  most  favored  by  me 
is  salicylate  of  soda.  This  I  have  given  one  grain  for 
each  year  every  two  or  three  hours,  depending  on  the 
urgency  of  the  symptoms,  so  that  a  child  five  years  old 
would  receive  five  grains  every  two  or  three  hours,  and 
a  child  ten  years  old  ten  grains  every  two  or  throe  hours. 

The  ordinary  rules  of  therapeutics  apply  as  well  in  in- 
fluenza as  they  do  in  all  diseases.  Thus,  for  example, 
the  alimentary  tract  must  be  kept  perfectly  clean,  and  if 
there  is  not  a  good  movement  once  in  twenty-four  hours 
the  compound  infusion  of  senna  should  be  given  to  a 
child  in  doses  of  three  or  four  teaspoonfuls  in  three  or 
four  hours,  and  if  this  is  followed  by  copious  stools,  then 
an  enema  consisting  of  a  half  teacup  of  glycerine  and 
one-half  teacup  of  warm  water  should  he  administered 
quite  high  into  the  rectum.  By  placing  the  child  on  its 
side  this  can  be  easily  accomplished. 

The  diet  should  be  very  bland,  and  solid  food  excluded 
through  the  course  of  an  attack  of  influenza.  The  best 
mode  of  feeding  is  to  give  concentrated  soups,  farinaceous 
food,  soft  eggs,  oysters,  milk,  broths,  koumyss,  and  if  the 
vital  powers  are  considerably  reduced,  then  Budisch's 
sarco  peptones  or  Valentine's  meat  juice,  given  preferably 
in  soups  or  milk,  should  be  administered. 

For  the  severe  pains  in  the  limbs,  I  have  found  gentle 
massage  beneficial,  in  some  cases  with  vaseline,  in  others 
with  alcohol,  using  the  massage  two  or  three  times  a  day 
over  the  back,  arms  and  legs. 

Whilst  stimulation  is  not  called  for,  it  is  a  wise  plan  to 
administer  alcohol  occasionally.  But  if  the  pulse  is 
feeble,  then  I  have  seen  good  results  following  the  ad- 
ministration of  one-half  teaspoonful  of  whiskey  in  a 
teacupful  of  boiled  milk,  with  the  addition  of  the  yolk 
of  a  raw  egg  in  sugar.  This  milk  punch,  as  it  were,  can 
be  giyen  in  doses  of  two  or   three   teaspoonfuls,  ice-cold. 
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In  other  oases  Tokay  wine  may  be  required,  and  in  in- 
fluenza more  than  in  any  other  disease  we  find  that  it  is 
necessary  to  individualize  the  treatment. — Clinical  Re- 
corder. 

Twelfth  Anouai  Exhibitioo  of  the  Washington  Microscope 
icai  Society,  May  12,  1896. 

LIST  OF  EXHIBITS. 

Dr.  G.  G.  Acker — Haman  muscle  (volantary).    Injected  Inag  (hnman). 

Dr.  W.  W.  AUeger — Bacteriological  exhibit  (motile  and  non-motile  forms). 

Dr.  E.  A.  Balloch — Foetal  blood.     (Showing  nucleated  red  corpuscles). 

Dr.  F.  V.  Brooks— Merexide. 

Mr.  H.  H.  Brown — Six  slides  illostrating  haman  eye.  Bacteria.  Sec- 
tion of  wood.    Section  of  rock. 

Dr.  C.  T.  Caldwell — Plated  horse  hair,  onyx  and  quinine  crystals;  pig- 
ment cells  in  skin  or  frog. 

Mr.  F.  T.  Chapman— Electric  spark,  representing  l-150th  of  a  horse- 
power. • 

Mr.  P.  C.  Claflin — Pond  life;  life  in  stagnant  water;  diatoms. 

Dr.  A.  B.  Coolidge — Transverse  section  of  spinal  cord  (hnman). 

Mr.  p.  H.  Donbleday— Circnlation  of  blood  in  tail  of  fish;  Brazilian  chal- 
cedony (polarized);  sori  of  ferns,  showing  development;  seed  of  orchids. 

Mr.  O.  C.  Fox — Roling  sand  (polarized). 

Dr.  E  A.  Gibbs — (Studies  in  Marine  zoology);  Coelenterata  (Sertularia 
pumila,  Obelia  genicnlata);  Molosca;  (Creseis  acicnla);  Crostacea,  (larva  of 
Scy llams  arctus) ;  Y ertebrata.   ( Amphioxns  lanceolatus. ) 

Mr.  John  Grinstead — ^Vortioellse. 

Dr.  H.  H.  Hawxhnrst — Urinary  casts  (Bright's  disease). 

Dr.  E.  F.  King — Leuktemic  blood;  human  blood,  normal  (stained). 

Dr.  D.  S.  Lamb —  Human  kidney  (double  stained). 

Dr.  J.  Melvin  Lamb  and  Dr.  Collins  Marshall. — 12  slides  showing  em- 
bryo, 62  days'  development.    (56  mm  length,  sections  1-1000  inch). 

Mr.  J.  E.  Maulding — ^blood,  necturus    (double  stained). 

Dr.  F.  E.  Maxcy — Blood,  amphiuma  (double  stained). 

Mr.  S.  W.  Mellotte — Foot  of  human  embryo  (4  weeks). 

Mr.  L.  M.  Mooers — Circulation  of  blood;  microphotograph,   * 'The  creed." 

Dr.  y.  A.  Moore — Blood  of  pigeon,  showing  spindle-shaped  bodies  in 
white  corpuscles. 

Dr.  G.  N.  Perry — ^Transverse  section  of  bone. 

Dr.  Bobert  Beybtim — Hsematozoon  (malaria)  in  human  red  corpuscles; 
living  eggp9  Qf  v^i^t^r  snail. 
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Dr.  Henry  A.  Bobbins— Intestine;  injected  and  stained. 

Dr.  Harry  W.  Boilings— Pnenmonia;  liver  of  frog;  long  of  frog;  intestine 
of  frog;  kidney  of  rabbit;  ear  of  kitten.     Ii^ected  and  stained. 

Mr.  W.  Schneider— stomach  (human),  stained. 

Dr.  W.  H.  Seaman — Stem-sections  of  leanas. 

Dr.  H.  M.  Smith — Trichinse  in  hnman  muscles;  anthraoosis(carbon  deposit 
in  hnman  Inng). 

Dr.  Louis  P.  Smith— Sarcoma  of  soft  palate. 

Dr.  J.  T.  Sotboron — Foraminifera. 

Mr.  Jose  M.  Yznaga— -Section  of  human  skin  (triple  stain). 

The  officers  of  the  Society  are :  Dr.  Collins  Marshall,  President.  Hon. 
A.  A.  Adee,  Vice-President.  Mr.  H.  H.  Donbleday,  Oorresponding  Secre- 
tary. Mr.  L.  M.  Mooers,  Recording  Secretary.  Dr.  £.  A.  Ballm^, 
Treasurer.    Dr.  W.  H.  Seaman,  Curator. 


EDITOIIIAL. 


••Slide." — The  French  speakings  microscopists have  re- 
cently adopted  the  English  word  siide^  M.  C.  Schlumberg-er, 
amongf  others,  using-  it  in  "Le  Microgfraphe  Preparateur  " 
for  May  and  June.  Formerly  they  used  the  word  parte 
^3/^/ which  means  object  carrier. 

••  Urine." — If,  upon  a  microscopic  examination  of  a  sac- 
charine urine,  there  be  no  casts,  the  case  may  be  classed 
as  one  of  the  so-called  harmless  cases  of  Diabetes,  but  evea 
in  this  case  no  assurances  of  safety  should  be  given.  But 
if  casts  are  abundant,  the  prognosis  is  very  grave. 

Scientific  Instruments  and  the  Tariff. — The  United 
States  circuit  court  of  appeals  holds,  in  the  case  of  United 
States  v.  Presbyterian  Hospital,  decided  Jan.  16,  1896, 
that  it  does  not  follow  that  because  articles  are  made  for 
the  use  of  physicians  and  surgeons  in  the  practice  of  their 
profession  that  they  are  scientific  instruments  within  the 
the  meaning  of  the  term  as  used  in  the  tariff  law.  The 
court  says  that  the  term ''scientific  instrument"  does  not 
describe  one  appertaining  to  any  particular  vocation  or 
profession.  It  suggests  an  instrument  which  is  some- 
thing other  than  a  mere  mechanical  tool  or  appliance, 
however  peculiarly  adapted  to  use  it  may  be  in  scientific 
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labors:  one  which,  because  it  embodies  some  scientific  con- 
ception, would  attract  the  interest  of  learned  minds;  some- 
thing- as  distinct  from  the  ordinary  mechanical  instru- 
ment as  is  the  scientific  toy  from  ordinary  toys.  What 
is  or  is  not  such  an  instrument,  in  cases  arising-  under  the 
statute,  is  to  be  determined  as  a  question  of  fact,  accord- 
ing- to  the  nature  of  the  thing  itself,  and  not  necessarily 
according^  to  the  nature  of  the  use  for  which  it  is  primarily 
designed  or  in  which  it  is  principally  employed.  Ordinary 
metal  tubes,  a  wire  mask  covered  with  flannel,  and  g^lass 
tubes  for  holding-  wound  catg-ut,  imported  for  use  in  clinics 
and  tY-aining-  schools  the  court  does  not  consider  attain  to 
the  dig^nity  of  '^scientific  instruments." 


nOBOSCOPIGAL  APPARATUS. 


A  New  Microscope. — The  stand  is  made  entirely  of 
brass,  highly  finished,  with  graduated-draw  tube,  nickel- 
plated.     The  Base  is  solid  brass  (not  filled),  extra  large  and 


heavy  thus  rendering  the  instrument  perfectly  stable. 
The  Stage  is  also  extra  large,  9.5  x  8.5  centimeters,  of  hard 
rubber,  firmly  vulcanized  and  bolted  to  heavy  brass  stage- 
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bed  .5  millimeters  thick.  The  action  and  arrangement  of 
the  sub-stage  is  clearly  shown  by  the  cut  and  is  of  the 
most  improved  pattern,  fitted  with  an  adjusting  screw  of 
fine  pitch  admitting  of  the  most  delicate  adjustment,  of 
condenser.  The  mirror  is  two  sided  plane  and  concave, 
and  adjustable  in  all  directions.  Condenser,  of  large  size 
of  the  double  lens  system,  fitted  with  Iris  Diaphragm  and 
capable  of  furnishing  light  of  sufficient  angle  and  intensity 
to  bring  out  the  full  efficiency  of  the  finest  oil  immersion  lenses. 
A  ring  is  provided  below  the  iris  diaphragm  into  which  a 
blue  or  ground  glass  may  be  slipped  when  artificial  light  is 
used.  Coarse  adjustment  by  rack  and  pinion.  The  rack 
is  of  the  finest  workmanship,  with  teeth  cut  at  an  angle. 
Adjusting  screws  are  provided  to  take  up  and  wear  that 
may  be  caused  by  long  continued  use  of  the  instrument. 
The  fine  adjustment  is  by  micrometer  screw. 

The  eye  pieces  and  objectives  furnished  with  this  stand 
are  Reichert's  standard  quality.  For  sale  by  Richards  & 
Co..  limited.  

MICBOSCOPiCAL  MANIPULATION. 


Gold  and  Bronze  Paints. — The  liquid  employed  with 
which  to  mix  the  bronze  powders  (which  can  be  bought  of 
all  grades  and  shades  of  color)  is,  for  ordinary  indoor  work 
dextrin  (400  g.),  containing  potassium  bichromate  (1  g.) 
and  sufficient  water.  Use  65  g.  of  bronze  powder.  For 
more  permanent  work  dilute  water-glass  may  be  used. 
Borax-shellac  solution,  mixed  with  one-third  alcohol,  also 
is  used,  something  like  this:  Bronze  powder,  55  parts; 
alcohol,  10  parts;  borax-shellac  solution,  25  parts.  Or  dis- 
solve a  dammar  in  benzol  and  neutralize  with  solution  of 
potassa  by  shaking  together  and  allowing  to  separate. 

Aquarium  Cement. — A  good  cement  for  fastening  the 
glass  sides  into  the  frame  for  an  aquarium  may  be  made 
by  melting  together  in  an  iron  vessel  1  pound  of  gutta- 
percha and  2  pounds  of  common  pitch.  The  Techno- 
Chemical  Receipt  Book  gives  the  following*:  Mix  9  parts  of 
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litharg-e,  9  parts  of  fine  white  sand,  9  parts  of  plaster  par  is, 
and  1  part  of  linseed  oil;  then  add  some  drying-  oil.  This 
cement  must  stand  several  hours  before  using.  It  be- 
comes very  hard,  and  serves  both  for  sweet  and  salt  water 
tanks,  but  is  best  for  the  latter. — W.  Druggist. 


BACTEBIOLOGT. 


Flics  Carriers  of  Germs. — As  far  back  as  1886,  Hoffman 
demonstrated  the  presence  of  tubercule  bacilli  in  the  bodies 
of  flies  captured  in  a  room  occupied  by  a  consumptive. 
The  droppings  of  the  flies  were  full  of  the  bacilli,  which 
were  shown  by  experiment  to  be  fully  virulent. 

Six  years  later  Mr.  A.  Coppen-Jones,  of  Switzerland,  by 
employing  cultures  of  chromogenic  bacteria,  proved  that 
infection  can  be,  and  actually  is,  carried,  not  only  in  the 
bodies  of  flies,  but  also  by  their  feet.  In  one  experiment, 
pieces  of  a  culture  of  the  bacilli  prodigiosus  were  mixed 
in  a  mortar  with  some  highly  tuberculous  sputum,  in  such 
a  way  that  stained  preparations  showed  these  two  varieties 
of  microbes  to  be  present  in  about  equal  numbers.  Flies 
were  allowed  to  light  on  the  sputum,  and,  after  they  had 
flown  about  for  a  time,  were  permitted  to  walk  across  the 
surface  of  sterilized  potatoes.  In  forty-eight  hours  num- 
erous colonies  of  the  bacillus  prodigiosus  made  their  ap- 
pearance. 

From  this  result  we  can  reasonably  conclude  that  flies 
are  a  constant  source  of  infection.  More  especially  is  this 
the  case  in  those  warm  countries  where  germ  growth  and 
decomposition  are  favored,  and  where  no  means  whatever 
are  employed  to  exclude  flies  from  living  rooms. — Pacific 
Record. 

The  Transmission  of  Microbian  Disease  through  the 
Medium  of  Books. — M.  du  Cazal  and  M.  Catrin  recently 
published  in  the  Annals  de  Vlnstitut  Pasteur  the  result  of  a 
series  of  experiments  for  the  purpose  of  determining  to 
what  extent  microbian  disease  is  transmitted  by  books. 
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He  found  positive  evidence  of  the  transmission  of  strep- 
tococcus, pneumococcus,andLofl3er's  diphtheritic  bacillus. 
It  was  found  impossible  to  transmit  tuberculosis  to  animals 
by  means  of  paper  heavily  charged  with  Koch's  bacillus, 
— ^a  curious  fact,  the  explanation  of  which  does  not  yet  ap- 
pear. The  observations  were  also  negative  as  regards  the 
typhoid  bacillus.  According  to  the  Revue  Internal  de  Med, 
etde  Chir.^  the  typhoid  bacillus  may  be  distinguished  in  the 
evacuations  and  secretions,  and  differentiated  from  the 
coli  bacillus  within  twenty-four  to  forty-eight  hours  by  the 
following  method  described  by  Eisner:  A  culture  medium 
is  prepared  by  means  of  gelatin  boiled  with  a  decoction  of 
potato,  to  which  is  added  a  solution  of  soda  in  sufficient 
quantity  to  produce  a  degree  of  acidity  equal  to  that  of 
Holtz's  medium.  This  solution  is  filtered  and  sterilized. 
The  liquid  is  then  poured  into  Eslen  and  Meyer's  tubes, 
and  completed  by  the  addition  of  iodide  of  potassium,  in 
the  proportion  of  one  part  to  one  hundred.  The  culture  is 
then  inoculated,  and  poured  out  on  plates.  The  bacillus 
coli  and  the  typhoid  bacillus  are  .the  only  microbes  which 
will  grow  in  this  medium.  Within  twenty-four  hours 
colonies  of  bacilli  coli  appear  in  luxuriant  brownish 
growths;  twenty-four  hours  later  the  typhoid  bacillus 
develops.  This  germ  is  easily  distinguished  as  small, 
finely  granulated,  transparent  points. 

Bacteriological  Investigations  into  the  Etiology  of 
Keratitis  and  Conjunctivitis  Eczematosa  and  Corneal 
Ulcers. — Bach  {Arch.  /.  OphthaL,  xli,  2),  draws  the  follow- 
ing conclusions  from  his  investigations  {N.  V.  Med,J(mr^\ 

1.  Eczematous  inflammations  of  the  eye  are  caused  by 
pyogenic  micro-organisms,  especially  the  staphylo-coccus 
pyogenes  aureus. 

2.  In  recent  processes  the  particular  microbe  can  gen- 
erally be  demonstrated. 

3.  By  implantation  of  pyogenic  bacteria  typical  artificial 
phlyctenules  can  be  produced  in  the  cornea  and  conjunc- 
tiva. 

4.  The  eczematous  processes  frequently  coexisting  in 
other  parts  of  the  body  can  be  traced  to  the  same  cause, 
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5.  Hence  there  is  a  direct  connection  between  eczema  of 
the  eyes  and  of  other  parts  of  the  body. 

6.  With  a  similar  etiology  of  corneal  ulcers,  those 
ulcers  situated  in  the  central  parts  of  the  cornea  are  much 
more  unfavorable  in  prognosis  than  those  elsewhere,  as 
there  is  almost  always  inflammation  of  the  iris  and  the 
ciliary  body  present. 

Micro-Organisms  in  the  Blood  of  Scarlatina. — Dr. 
Crajkowski  secured  blood  from  scarlatina  patients  by  a 
needle  prick  of  the  ear,  and  from  it  made  cultures  and 
cover-glass  preparations  (University  Medical  Magazine). 
The  culture  media  used  were  glycerin  agar,  agar  with 
haematogen,  blood  serum,  gelatin,  bouillon,  serous  trans- 
udate from  the  peritoneum  and  from  the  tunica  vaginalis 
testis.  The  cover-glass  specimens  were  dried,  fixed,  and 
stained  in  Chencinski's  mixture.  These  specimens 
showed  micro-organisms  in  the  form  of  diplococci.  They 
were  found  in  relatively  small  numbers — one  or  two  in  a 
field  of  vission — and  generally  occurred  singly,  though 
sometimes  in  twos  or  short  chains.  They  were  never 
seen  in  the  blood  corpuscles.  The  shape  of  the  individual 
was  oval,  though  with  ordinary  magnification  no  difference 
between  the  diameters  could  be  observed.  They  were  not 
stained  by  ordinary  methods  and  decolorized  readily  when 
stained  by  Gram's  method.  The  specimen  from  fresh 
blood  had  a  surrounding  capsule  which  was  absent  in  the 
dried  form.  The  growth  of  the  organisms  on  culture 
media  was  carefully  studied.  Upon  the  solid  culture  media 
it  was  very  slow.  Upon  all  the  solid  media  the  colonies 
appear  under  the  microsope  as  minute  dewdrop-like  points 
measuring  one-half  by  one-half  millimetre  and  not  becom- 
ing confluent  for  months.  The  organisms  continued  vital 
upon  the  solid  media  for  from  three  to  four  months  if  pro- 
tected from  drying.  In  liquid  culture  media,  especially  in 
bouillon,  the  organisms  formed  a  yellowish- white,  finely 
granular,  light  precipitate  at  the  bottom  of  the  glass.  The 
inoculation  of  the  organisms  beneath  the  skin  and  into  the 
blood  of  rabbits  was  without  result.  Inoculated  mice  died 
in  three  days  with  the  cocci  distributed  through  the  blood. 
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A  Study  of  the  Infectiousness  of  the  Dust  in  the  Adiron- 
dack Cottage  Sanitarium. — Irwin  H  Hance  (^Canadian 
Practitioner f  January,  1896)  gives  a  very  interesting-  resume 
of  the  literature  bearing  upon  the  infectious  character  of 
tuberculosis^  and  relates  some  instructive  experiments 
upon  the  subject.  These  were  done  at  the  request  and 
under  the  supervision  of  Dr.  Trudeau,  at  the  Saranac 
Laboratory,  and  consisted  of  inoculations,  into  the  subcut- 
aneous tissues  of  guinea-pigs,  of  suspension  of  dust  from 
the  various  buildings  and  cottages  of  the  Sanitarium.  A 
total  of  eighty-one  inoculations  was  made,  all  but  eight  of 
which  ^ve  a  negative  result.  Three  of  the  animals  died 
of  rapid  acute  infections;  the  remaining  five  fatal  cases 
were  infected  with  tuberculosis.  They  all  occured  among 
the  ten  animals  which  were  inoculated  with  dust  from  the 
"Red  Cottage,"  which  had  been  occupied  by  the  sickest 
patients  and  by  one  who  was  notoriously  careless  as  to 
spitting  about  the  cottage. 

The  author  seems  ju&tified  in  concluding  that  the  free- 
dom from  infectious  material  of  the  dust  from  sixteen  out 
of  seventeen  buildings  tested  is  due  to  strict  measures  in 
disposing  of  sputum.  The  patientsare  carefully  instructed 
concerning  the  disposal  of  their  sputum,  and  close  super- 
vision of  them  is  maintained.  The  pasteboard  cuspidors 
are  burned  daily,  as  are  the  Japanese  napkins  as  soon  as 
possible  after  using.  Paper  napkins  are  used  in  the  infir- 
mary in  hemorrhage  cases  or  where  patients  are  too  feeble 
to  get  up  on  their  elbows  so  as  to  use  a  cuspidor.  These 
are  used  but  once,  then  placed  in  a  pasteboard  receptacle 
and  soon  after  burned.  In  addition  to  these  measures, 
the  author  insists  upon  general  good  hygiene,  etc.  These 
results  show  that  buildings  may  be  occupied  by  consump- 
tives for  years  and  still  be  uncontaminated  by  infectious 
material  if  the  discharge  of  bacilli  from  the  patient  be  pro- 
perly cared  for. 

Defective  Sanitation  in  Italy. — According  to  Professor 
Bodio,  of  8,254  communities  in  Italy,  1,454  have  no  supply 
of  pure  water,  and  4,877  no  regular  sewage  system. 


Digiti 


zed  by  Google 


1896.J  MlCftOSCOPlOAL  JOtJENAL.  223 

BIOLOGICAL  NOTES. 


plant  Lungs. — One  of  the  prettiest  microscopical 
studies  is  the  examination  of  the  lung-s  of  a  plant.  Most 
people  do  not  know  a  plant  has  lungs,  but  it  has,  and  its 
lungs  are  in  its  leaves.  Examined  through  a  high  power 
microscope,  every  leaf  will  show  thousands  upon  thousands 
of  openings,  infinitely  small,  of  course,  but  each  provided 
with  lips  which,  in  many  species,  are  continually  opening 
and  closing. 

MEDICAL  MICBOSCOPT. 


Coffee  and  Disease  Germs. — ^A  year  ago,  a  Russian 
bacteriologist  made  some  experiments  for  the  purpose  of 
determining  the  influence  of  coflfee  in  destroying  disease 
germs.  The  conclusion  was  that  coffee  is  to  some  degree 
a  disinfectant.  The  disinfectant  properties  of  coffee  de- 
pend, however,  not  upon  the  active  principle  of  coffee,  or 
caffein,  which  it  contains,  but  upon  the  substances  devel- 
oped in  the  roasting  of  the  coffee.  It  was  found  that  the 
various  substitutes  for  coffee  are  also  germicides,  and, 
like  it,  develop  disinfectant  properties  during  the  roasting 
process.  A  watery  infusion  of  either  coffee  or  its  substi- 
tutes was  found  to  be  capable  of  killing  the  germs  of  chol- 
era within  a  few  hours,  and  of  typhoid  fever  in  a  somewhat 
longer  time. 

The  conclusion  should  not,  however,  be  drawn  from  these 
statements  that  either  coffee  or  its  substitutes  are  to  be 
considered  of  value  on  account  of  their  slight  antiseptic 
properties,  as  too  long  a  time  is  required  for  the  destruc- 
tion of  germs  by  them. — Modern  Medicine. 

The  Influence  of  Surrounding  Micro-Organisms  on  the 
Cholera  Vibrio. — Senarelli  found  cholera  vibrios  in  the 
water  supply  of  both  Versailles  and  St.  Cloud.  The 
former  place  is  practically  immune  from  cholera,  but  the 
latter  is  not  so  tothe  same  degree.  Seeking  for  an  expla- 
nation of  the  difference    between  the  two  cities  in  this 
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respect,  Metchnikoflf  obtained  from  some  preserved 
choleric  dejecta,  colonies  identical  with  those  of  the  cholera 
vibrio,  but  differing  in  that  they  gfrow  only  at  temperatures 
beneath  30  degrees  C,  give  no  indol  reaction,  and  are  not 
pathogenic  to  animals. 

These  organisms  were  sown  in  gelatin .  plates  but  re- 
fused to  grow.  The  plates  were  then  exposed  to  the  air, 
and  a  number  of  other  organisms  fell  on  them.  Most  of 
these  had  no  effect  upon  the  cholera  vibrios,  but  some 
sarcinse,  and  especially  some  yeasts,  influenced  their 
growth  very  markedly,  so  that  if  Metchnikoflf  wished  to 
revive  a  vibrio  that  would  not  grow,  he  inoculated  along 
with  it  certain  other  micro-organisms,  and  obtained  the 
desired  result.  A  sarcina,  a  torula,  and  a  non-liquefying 
bacillus  were  isolated,  all  of  which  favor  the  growth  of 
the  vibrio,  while  there  are  others  which  certainly  hinder 
its  development. 

One  may  conclude,  therefore,  that  the  cholera  bacillus 
is  considerably  modified  by  the  micro-organisms  which 
surround  it,  and  that  immunity  or  susceptibility,  in  the 
case  of  cholera,  depends  largely  upon  the  other  microbes 
in  the  intestinal  canal. — Pacific  Record. 

Small-Pox  in  New  Orleans. — The  Medical  and  Surgical 
Journal  of  New  Orleans  says  that  small-pox  has  been  pre- 
valent in  that  city  for  the  past  two  years,  new  cases  occur- 
ing  through  the  coming  to  the  city  of  unprotected  blacks 
from  the  country  parishes.  The  board  of  health  is  hamp- 
ered in  its  eflforts  to  stamp  out  the  disease  by  a  lack  of 
funds,  and  the  journal  calls  upon  the  profession  of  the  State 
to  advocate  general  vaccination  of  unprotected  persons,  so 
that  the  supply,  which  now  keeps  up  the  disease  in  New 
Orleans  may  be  cut  oflf. 

Diphtheria  was  the  cause  of  over  fourteen  thousond 
deaths  in  Vienna  during  twenty  five  years  from  1870  to 
1894  inclusive. 

Black  Plague  is  said  to  have  appeared  in  Yokohama. 
Three  cases  are  reported  by  cable,  in  two  of  which  the 
patients  have  died.     They  were  both  Chinamen. 
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MICROSCOPICAL  SOCIETIES. 


Quekett  Microscopical  Club. 

Friday,  May  15. — The  342iid  ordinary  meeting"  of  this 
club  was  held  at  20  Hanover-square,  Mr.  J.  G.  Waller, 
F.S.A.,  President,  in  the  chair.  The  minutes  of  the  pre- 
ceding meeting-  were  read  and  confirmed,  ballot  for  new 
members  taken,  the  additions  to  the  library  announced, 
and  other  formal  business  gone  through. 

Mr.  Miles  exhibted  specimens  of  Aulacodisci  from 
Sendai,  in  Japan,  one  of  which,  A.  giganteus,  was  in  almost 
perfect  condition,  which  is  rarely  the*  case.  Mr.  Enock 
read  a  note  on  two  aquatic  Hymenoptera — viz.,  Prestwichia 
aquatica  and  Caraphractus  cinctus.  The  former  was  the 
first  time  of  capture  since  1862,  by  Sir  J.  Lubbock.  Mr. 
Enock  also  gave  his  reasons  for  suppressing  the  name 
Polynema  natans,  as  it  had  been  clearly  proved  by  the  late 
Mr.  F.  Walker  that  it  was  identical  with  C.  cinctus  of 
Halliday.  Mr.  Nunney  gave  aji  account  of  certain  disc- 
like bodies  he  had  found  on  the  stigmal  vein  of  the*  wing  of 
a  Chalcid  fly,  and  the  matter  was  discussed  by  Mr.  Ingpen 
and  Mr.  Michael.  Mr.  Nelson  exhibited  a  portable  micro- 
scope, desigTied,  he  believed,  by  Dr.  Ross,  and  made  by 
Mr.  Baker.  He  also  read  a  paper  on  *' Correcting  Errors 
in  Camera  Drawings."  Mr.  Karop  read  a  note  on  *' Illumi- 
nating Objects  with  Low  Powers  by  Artificial  Light." 
Votes  of  thanks  were  passed  for  these  several  communi- 
cations. Announcement  of  the  meetings  and  excursions 
for  the  ensuing  month  was  then  made,  and  the  proceed- 
ing's terminated.     The  next  ordinary  meeting  will  be  held 

on  June  19. 

Sheffield  Microscopical  Society. 

April  17. — The  members  of  this  Society  held  what  is 
termed  a  practical  night  at  the  Rutland  Institute,  Fargate. 
Mr.  Bernard  H.  Hoole  gave  a  short  demonstration  on 
"  Dark  Ground  Illumination  as  applied  to  the  Microscope," 
and  exhibited  a  number  of  views  of  marine  zoophytes  and 
diatoms. 
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PERSONALS. 


Geo.  M.  Lawrence  of  Warsaw,   N.  Y.,  is  a  dealer  in 
microscopes,  accessories,  and  microscopic  objects. 

T.  G.  Lee,  M.  D.,  is  professor  of  Histology  and  Embry- 
ology in  the  University  of  Minnesota,  Minneapolis,  Minn. 


NEW  PUBLICATIONS. 


The  Primary  Factors  of  Organic  Evolution. — E.  H. 
Cope,  Ph.D.  Chicago:  The  Open  Court  Publishing  Co. 
In  publishing  this  neat  octavo  volume  of  over  500  pp.,  Dr. 
Cope  has  made  quite  a  valuable  addition  to  the  literature 
pertaining  to  the  problem  of  evolution  of  the  animal  king- 
dom. The  book  is  divided  into  three  parts,  showing  the 
nature  of  variation,  causes  of  variation  and  "The  Inheri- 
tance of  Variation."  The  deductions  made  are  carefully 
drawn  and  brought  to  a  final  conclusion  with  infinite  ex- 
actness:   Over  100  illustrations  embellish  the  work. 


The  Bacillus  of  Chancroid. — Colombini  has  been  work- 
ing on  this  subject,  and  publishes  his  results  in  a  pamph- 
let. He  finds  that  the  bacillus  of  Ducrey  and  the  strepto- 
bacillus  of  Unna  are  one  and  the  same  organism,  charac- 
terized by  being  found  in  chains,  by  staining  chiefly  at  the 
ends  and  not  in  the  centre,  by  being  decorlorized  by  Gram's 
or  Kuhne's  method,  by  the  difficulty  of  obtaining  pure 
culture  since  a  suitable  nutritive  medium  could  not  be 
found,  and  by  the  rounded  ends  of  the  individual  bacilli. 
The  best  staining  agent  was  methelene  blue.  Inoculation 
into  animals  was  uniformly  negative.  The  bacillus  is 
rarely  found  in  bubonic  pus. 


Defective  Sanitation  in  Italy. — According  to  Professor 
Bodio,  of  8,254  communities  in  Italy,  1,454  have  no  supply 
of  pure  water,  and  4,877  no  regular  sewage  system. 


Digitized  by  VjOOQ IC 


MICROSCOPIC  OBJECTS. 

W.  WATSON  &  SONS, 

SIS  High  Holborn,  London,  W.  C. 

NOTE.— -rh«r6  Ui  no  duty  whftterer  od  Microacopic  Objects  entering  the  United  States,  pro- 
vided they  are  for  Private  and  not  Trade  pnrposes,  as  per  decision  of  the'Secretary  of  the  Treas- 
ary,  reported  in  the  dynoptical  Series  or  Treasury  deci8ions~3,U5i.  American  Mlcroecopiiits 
can  then,  by  ordering  direct  from  ns,  avail  themselves  of  our  comprehensive  stoclc  at  London 
prices. 

Section  thrcmgb  entire  Head  and  Eyes  of  Frog » ».« «...$    .60 

Fertile  Seed  of  Sugar  Oane ....« fiO 

Statablasts  uf  Polyioa— Plumatella « „ ^ 40 

Parasol  Ant  from  Trinidad ^ 60 

Very  beautiful  group  of  about  160  Diatooiaceie  from  Leme  Q&nal,  Istria 1.66 

Astromma  Aristotells,  transparent,  very  perfect 76 

Leaf  of  Drosera  with  captured  Insects ». ^ .^^ 40 

Parasite  of  Sparrow — ^Male  and  Female,  on  one  slide ^ 60 

Parasite  of  living  Fox « „      .66 

Leaf  of  Hop,  showing  Spines  that  cause  Hop-Pickers*  Opthalmia 2ft 

Omup  of  10  differentspecies  of  Foraminifera,  very  perfect....^ 40 

Bmbryotic  wing  of  Butterfly.    Removed  on  the  Emergence  of  the  Insect  from  the  pupa, 

before  expansion  has  taken  place «      .26 

Whole  Firefly,  from  Trinidad „ ^ ^      .60 

Bacillus  of  Butrie  Acid  10.76 ;  Bacillus  of  Diphtheria  in   fiil»e  mcDairmue 76 

Bacillus  Anthracis  in  Spleen  Juice .76 

Section  of  Lamprey,  through  Gills,  Ac 46 

BoCif era,  mounted  by  a  new  process.    Netops,  90c;  Asplaiichuu 76 

Gooochilus  vulvox  fQ.76 ;  Arolannhnopus  mynneleo „ ^ .76 

Hair  of  Peccary,  Long :  and  Trans:  Section.    Mountetl  H^parutely  on  one  slid*; 60 

0>mi>lete  Anatomy  of  House  Fly,  on  one  slide 1.60 

Cornea  of  Eye  of  Beetle  to  sliow  multiplied  iniM«es ^ » 40 

Tetrasporee  in  Marine  Algsa : — Delesseda  alata,  Dasya  cocciuea,  Mesoglnea  verroiculata,  each      .26 

Anatomy  of  a  Leaf,  complete  on  one  slide  (9  pieces) » 66 

Acarua  of  Itch— Sarcoptes  scabiei,  nude  ajid  fttiimle 1.00 

Ichneumon  Flv  and  its  pierced  Aphis,   Opaque 46 

Bchinucoccus  from  Brain  of  Sheep  (Go^nurus  cerebralis)  the  cause  of  StaggptH 46 

Bet  of  18  Slides,  illustrating  the  Structure  of  the  Human  Rye,  in  case 9.40 

Hew  Slides  of  Scales  of  Eel— Stained 40 

Section  through  Bud  of  Pondweed,  all  parts  in  eitu,  very  pretty 60 

Set  of  8  Slides,  iUustratiug  the  Structure  and  (irowth  of  Human  Bone,   iu  box a.66 

Type  Slide  of  330  difleient  species  of  Diatoms,  the  nuuie  photi>K.rHphed  on  thu  tilide,  under 

each  specie  ..^ 20.00 

Set  of  12  Slides  of  Polycistina  and  foraminifera,  pre|iared  fiom  niat4jritil  collected  dniinft  a 
survey  of  the  Ldaud  of  Barbados  by  Professor  J.  B.  Harriitou  and  A.  J.  Jukes-Browne, 

Esq.  (Memlier  of  the  Geological  Survey  of  Great  BriiaJn),  iu  box 3.76 

Very  beautiful  slides  for  Convernudones,  Ac.,  composed  of  Diatome.   Anchors  aud  IMntus  of 

Syiuipta.  Spicules,  Ac.,  arrangeil  in  artintic  grou^w  I2.(i0,  $3.(M),  $4  W  and  $o  00 

Set  of  24  Typical  Hunmn  Histological  preparations  of  flntwt  quality,  in  rase 9  S^ 

Set  of  12  Typical  Urinary  iteposits,  in  cane *  6o 

Set  of  24  Botanical  Siidew  (Elemeutaiy  TL-muhm)  specially  arrnnged  fur  rttuiients,  in   box 6.U0 

Setof  24  BtitanicalSlides  (tJomparative  Anatiimy)  speciedly  arranged  fur  Htiidonts,  in  box. ...    8.16 
Spxciai.  Nots  : — Add  cost  of  mailing  uud  registration  to  above  pricert:  1  Nlide,  S0.13:  6  slides, 
90.46 ;  12  slides,  $0.76;  24  slides,  S1.25;   Ti  slides.  S^).60.     Larger  |>ari'els  can  be  sent  by  express 
parcels  service  at  very  low  rates,  but  mailing  is  preferable,  being  mu?h  quicker,  safer,  and  saving 
broker's  charges. 
Any  of  the  ab«>ve  objHcts  sent  by  return  on  receipt  of  remittaucM  fur  price  and  cokI  of  mailing 
CLASSiriED  LIST  OF  A  ST()OK  OF  400.<i00  FlttST  GLASS  OIUECTS,  probably  the   finest 
in  the  world,  representing  every  branch  of  resaHrcli,  forwanle<l  post  fi-eo  ou  application. 
NEW  APPARATUS  FOlt  MKJBOSTOPES. 

New  Projection  Eyepieces  for  Photo-Micrography.    Powers,  2,  3,  4  and  6,  each lO.OU 

Mica  Selenite  Stage.  Three  Selenites  can  in  turn  be  placed  below  a  film  of  Mica  which  Is 
provided  with  a  means  of  rotating.  By  this  arrangement  the  entire  series  of  colors 
obtainable  with  any  number  of  Selenite  films  either  separately  or  In  combination,  may 

be  produced ► 6.60 

New  Parallel  Reversible  Compressor,  Constructed  in  Aluminium 6.66 

New  Aplanatic  Magnifiers,  giving  very  large  and  flat  field,  exquisite  definition  and  good 

working  distance  x6,  zlO,  x20  diameters,  each 3  65 

nCROSGOPES,  OBJECTIVES,  AHD  APPARATUS  for  every  class  of  research 
of  the  finest  quality  only. 

Full  Illustrated  Catalog^ue  of  Microscopes,  Ac,  Sent  Post  Free  on  Application  to 

W.  WATSON  &  SONS.  Opticians  to  H.  M.  GOVERNMENT, 

313  Hig^h  Holbora,  I^ondon,  W.  C,  and  78  Swanston  St.,  Melbourne,  Australia. 

ESTABLISHED  1837. 

Awmrded  Two  Gold  Medals.  Paris  Universal  Exhibition,  1889 :  five  highest  awards 

St  the  World's  Fair,  Chicago,  1896;  awarded  the  Grand  Prix  for  Biicrosoopes  at  the 

Antwerp  fntematlonal  Inhibition.  1894 ;  andSS  Gold  and  other  Mbdals  at  the  prin- 

eipal  International  Bxhlbitions  of  the  World. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 


FOR  SALE.— First  class  Botanical  moants,  25  cents.  Send  for  list ;  also 
will  exchange.  I.  PERCY  BLACK  MAN,  Sandy  Hook.  Conn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best. 
Also  1-12  Powell  &  Leland  apochroniatic  objective,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  CO.,  Adams  Express  Bldg..  Chicago,  111. 

READ  the  nice  stories  in  Lippincott's  Monthly  Magazine.  Yon  can  save 
50  cents,  (club  rate)  by  subscribing  for  Lippincott  throngh  ns. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  mounted  Klides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Suraner  St.,  Paulucket,  R.  I. 

FOR  SALE. — Pritchard's  Infusoria  (latest  edition,   colored  plates)  nnd 
Smith's  British  Diatomaccae  (2  vols.,  uncut).    These  works  are  very  scarce  . 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  u.sing  tliem. 
Price  $60.  No  Sig.,  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Ha mline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  from 
Southwestern  United  States.     Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul.  Minnesota. 

ARRANGED  DIATOMS.  I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Your  name  can  be  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.     Refer  to  the  Editor  of  this  JournaL 

M.  H.  D ALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnut  Case  to  hold  200object8,  containing (>5,  3x !  mounted 
slides,  $10.  BulPs-eye  condenser  on  brass  stand  2}  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bed,  brass  feet  |7. 50.  Zeiss  Hygheman  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON,  3820  Ellis  Avenue,  Chicago.  III. 


Specialties. 


KING'S    CEMENTS    ^^^"'"^"'"^^"*^li?dVy  win  sustain  U. 

KINGS  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  full  list  of  spedidtiea. 

J.    D.    KING,    Cottage    City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  Revised  and  Greatly  Enlarged, 
DESIGNED  to  salt  the  reqnirements  of  high  school  or  college,  or  to  gnide 
any  who  may  desire  to  pursue  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  6fty 
types,  from  all  classes  and  orders  of  InvertebrateSf  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habita  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  synoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  classes  and  orders, 
thos  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rated  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  furnished  on 
application  to  author. 

Hrnry  L.  Osborn, 

Hamline  University,  St,  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the   Pacific  Coast, 

Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  I4.00  per  doz. 

O.  C.  HASTINGS, 

No.  9  Charles  St.,  Victoria,  British  Columbia. 

"MICROSCOPICAL  PRAXIS." 
By  Dr,  Alfred  C.  Stokes. 

Plain  language.    Illustrated.    260  pp.    Neat  binding.    Price  |i  .50. 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAL  OF  MARINE  ZOOLOGY  AND  MICROSCOPY 
Issued  From 

THE  JERSEY   BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 

MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — The  Microscope  and  Instructions  for  its  use. 
PART  II.— Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LARGE  OCTAVO,  104  PAGES,  30  FIGURES  ;  PRICE  $1.25,  POSTPAID. 
Address,  Micboscopical  Publishing  Company, 

Waehingtcm,  D.  C. 
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CARL  REICHERT 
MICROSCOPES. 

SOLE  A&ENTS  FOR  UNITED  STATES. 

RICHARDS  &  CO.,  LTD., 

NEWYOEK,  OmOAGO, 

41  Barclay  Street.      108  Lake  Street. 


Ephbaim  Cutteb,  M-.  D. 


John  A.  Cuttkb,  H.  D. 


HEARTREST  SANATORY 

Mott  Avenue  &  i6Bth  street,  New  York. 

ffinop  Freparatioiis  DlnstratiiiE  tlie  liniite  Stmctnre 
o[  Teptable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WAI.TER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says:  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRICEIS. 

Catalogue  of  172  objects,  -  -  -  $0.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CHAS.  W.  SMILET,  Washinfirton,  D*  €. 


FOR  SALE.— A  set  ot  slides  illustrating  the  Woody  Plants  of  Illinoia, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  IlL 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  containing 
65  slides  for  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicago. 
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THE  FISK 

TRAGHRRS'   AGRNGIR^, 
EVERETT  O.  FISK  A  CO..  Proprietors. 

President. 

Etbrstt  0.  Fm,  ...  4  Aahbartoo  Place,  Boston,  Mub. 

Managrers. 

W.  B.  Hbuuck,  4  Aahbartoo  Place,  BottoD,  W.  D.  Kebh.  70  Fifth  ATenae.  Mew  York. 

MsM.  M.  T 

Mrs.  S.   D.  Thukmond,  1242    Twelfth  St^  P.Y.  Hurraooifjorifth  Aventie.MewToik. 

Waabincton,  D.  0.  M.  Y. 

A.  O.  FuHKR,  4  Aahbartoo  Place,  Bofltoo,  W.  0.  Pbatt,  70  Fifth  ATenoe,  Mew  York, 

Maaa.  M.   Y. 

Maktha  Hoao,  4  Aahbartoo  Place,  Boston,  L.  B.  Haiabt,355  Wabash  Arenue.  ChieaKO. 

Maaa.  Ill,                                                      .       -»b  . 

Hblkn  G.  Eaobr,  4  Aahburton  PUce,  Bos-  J.  D.  Enole,  Century  Baildiug,  Minneapo- 

ton,  Maaa.  olis,  Minn. 

W.    O.    McTaooabt,    26    King  St.,   Weat  Hitfl.  K.  Dowuno    Enolb,  Centnry  Bldg., 

Toronto,  Cknada.  Minneapolis,  Minn. 

H.  K.  CaocKBB,  70  Fifth  Arenue, Mew  York,  0.  C.  Boynton,  1201^  So.  Spring  St,  Loa. 

N.T.  Angelea,Cal. 

Send  to  any  of  the  abore  agencies  for  100-page  Agency  Manaal.  (Correspondence  with  em. 
ploy  era  is  InTited.    Begistration  forma  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

The  Carl  Zeiss  Optical  Works  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  anew  Catalogue  for  1895,  containing  a 
destrription  of^^umber  of  new  accessories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty.  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH,  Sn,  Agent, 

74  Murray  St.,   New  York,  N.  Y. 


OPTICIAN. 
209  South  11th  Street,   Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STUDENTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,  A  SPECIALTY. 

ILLUSTKATBD  CATALOOUB  ON   APPLICATION. 
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To  Join  i  ADiiin  icniiciil  Mty. 


Admittance  Fee  $3.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  maj^ 
forTi^ard  to  Chas.  W.  Smitej^^  94^  Mass. 
Avenue y  WasfiinfftoUy  ^.  C.^  a  setf-ad" 
dressed  envelope y  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  I^rom  the  blanks  the 
reclple?it  will  learn  all  the  requirements 
for  membership. 

Any  subscriber  inay  fill  out  and  retur7i  the 
blank  to  Mr.  Smiley y  tf^ustinff  to  him  to  se- 
cure the  needed  endorsements  and  recom,- 
mendations.  Mr.  Smiley  willy  innineteen- 
twentieths  of  cases y  be  able  to  e?idorse per- 
sonally the  applicant.  He  reserves  his  riffht 
to  decline  to  endorse  those  whom  he  believes 
to  be  quarrelsome y  factious y  grossly  neff- 
lectful  inpayin(/  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  ?nembership 
privilcf/es.  In  every  casCy  7vhether  endorsed 
or  noty  the  application  7vill  ffo  forward  to 
t?ie  Secreta?y  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 
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Go©l©gi©€d  Mmgasine 

OR 

ITTontl^Iy  3ournaI  of  (Ecology: 

WITH   WHICH   IS  INCORPORATED 

"THE    OEOLOQIST/' 

EDITED   BY 

HENRY  WOODWARD,  I^L.D.,  F.  R.  vS.,  PresG.  S.,  F.  Z.  S.,  F.  R.  M.  S. 

OP  THE  BRITISH  MUSEUM  OE  NATURAL  HISTORY  *, 

ASSISTED  BY 

ROBERT  HTHKRIDGE,  F.  R.  vS.  L.  &  E-,  F..G.  S.,  F.  C.  vS.,  &c. 

WILFRID  H.  HUDLESTON,  M.  A.,  F.  R.  vS.,  F.  G.  S  ,  F.  L.  S.,  F.  C.  vS- 

GEORGE  J.  HINDRE,  Ph.D.,  Y.  P.  G.  S..  &c. 

AND 

HORACE  BOLINGBOKE  WOODWARD,  F.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  II.No.  1-4. 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED    BY 

MESSRS.    DULAU    &   CO., 

37  SOHOSaUARE,  LONDON,  W. 

It  is  earnestly  requested  that  Subscriptions  may  be  sent  to  DuLAU  and 
Co.  in  advance.  Subscribers  of  18s.  for  the  year  will  receive  the  MA(f  azine, 
Post-free,   direct  on  the   1st  of  each  Month.     Sinple  copies  Ij.  Hf/.  each. 


All  Communications  for  this  Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  in  future  be  addressed  to  the  Editor,  care  of 

MESSRS.  DULAU  &  00.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 
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MICROSCOPY. 


^UBINO  Om  liflC  few  1 

I  hav*  bMB  boMj  prspariac 
many  rate  and  noTel  ott^adi 
for  Microfloopical  purpow*,  mad 
have  arrangad  th«m  m  ondar  In 
Illofltrfttod  Seriea. 

The  flnt  of  thne  fa  the  Ml- 
oroscoploal  9l«dlea  In  V*- 
rlne  Zoology. 

The  MouDd  Series  (ris,:  that 
for  1896)  oontUti  uf  14  mleDdid 
prapaiatioDa,  all  of  the  higtaeet 
pofliible  excellviioe  and  iruarantead 
permanent.  The  14  slidee  appear 
in  quarterly  Inatallmenta,-  aiwi  m 
accompanied  bv  orer  lOO  pagoa 
of  descriptlTe  leUerpreaa, 
dealing  in  pleasant  but  exHct  man- 
ner with  the  anatomy,  Itfe-hiatory 
and  habile  of  the  reiipoctiTe  anb- 
Jecta.  while  IS  fall-p«Ke  nlmC 
of  photo-engravunga,  aim* 


LoTely  Expanded  Zoophyte  SfrCaloria 
ihrin 


from  life*  make  plain  all  detailn. 
IndualTe  Subscription,  96.95,  post-f^e.    Fall  praepectos  on  application. 
The  following  are  among  thu  Slides  iucluded  in  this  Series : 

1.  Golony  of  the  loTsIy  Badiolarian  Bphmro- 

mmm,  ihowing  parasitic  atge.  40c 

2.  The  loTely  Zoophyte  OMia^  polyps  fully 

expanded.  S6c 

3.  Stalked  stage    of    the  larra    ot    Rosy 

Feather  Star  (owledon)  40c 

4.  An  entire  Sea- Butterfly  {PUropod),  40c 
6.  Lorely  expanded  Zoophyte  Synocrffns.      40e 


60e 


7.  Opossum-shrimp  Ifyra,  showing  audi* 
tory  organ  in  tail  38c 

8.  The  splendid  rare  orgaii*pil>*  Polysoon« 
LicA«Mopora  40c 

9.  Entire  larral  PUiee,  eye  just  turning 
from  blind  sids  and  6  other  equally 
fine  slides.  60e 


The  prices  aguinst  each  sre  those  at  which  the  preparations  are  sold  separately,  show- 
ing what  a  cheap  lot  I  oHw  in  aeries  at  $6.25,  post  free.  A  few  sets  of  Series  1  still  aTailabla. 
16.26,  post  free.    Sample  Slide,  dOc..  post  free. 

Prof.  J.  R.  Ainiiwortli  Paris,  Unirerslty  Oullege,  Aberystwith,  writes:  ** Allow  me  to 
congratulate  you  on  the  Tory  useful  work  you  are  doing  by  the  publication  of  loureal,  witb 
aooompanying  slides,  which  are  most  admirable. 

Superb  microscopical  preparations  of  Bnszlllan  Lbuuui  ~I  have 
been  unfortunate  in  obtaining  a  qnantity  <»f  thest*  superh  stems — tha 
must  lovely  in  the  whole  plant  kingdom— and  have  arrangad  them 
intwos«tsof6each,attheitriceof$l.3f  per  set,  or  $2-26  fur  tbti 
two.  The  most  exouiaitely  charming  elides  that  cunld  piMHflily  ba 
imagined  for  exhibitton  at  popular  gnUierings.    As  the  quantity  ia 

very  limited.  I  am  unable  to  sell  single  slides. 

MIcroaooplcal  Studies  In  Bot*iij.— In  answer  to  many  requests,  I  hare  ar- 
ranged 20  magnificent  preparations  in  a  aeries  on  similar  lines  to  that  in  marins  auology  d«w 
scribed  above. 

The  flnt  series  is  now  begun  and  comprises  20  highest-class  slides  <such  as  sell  singly 
at  25c  to  36c  each),  illustrated  by  descriptive  letterpress  and  20  specially  beautiful  photo-micro- 
graphs of  the  sections. 

Subscriptions,  $6.25  only,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  Illua- 
trations  alone. 

Pruf.  J.  W.  Oarr,  Untveraity  College,  Nottingham,  writes :  "Tour  Botanical  Slldca 
are  the  most  beautiful  I  have  ever  st^«n.  The  following  are  among  the  slides  already  issued  in 
above  lint« : 


aooompanying  slides,  which 

Botany. 


1.  Tr.  sec.  flower-bud  of  Lily  25c 

2.  "    "             do       of  Dandelion  30c 

3.  Long*l  sec.    do       of       do  25c 

4.  do           fruit    of  Fig  30c 


Tr.  sec.  fHiitof  Date  (splendid) 
'    aoYter  of  Etehacholtzia 


7.  Long'l.  sec.  double  flower  of  Peony 

8.  Leaf-fi 


kf-fall  of  Sycamore 


35e 

aoo 

2Ac 
26c 


I  guarantee  the  perfeotlon  of  all  my  mounts  and  will  be  pleased  to  send 
selections  ou  approval  lo  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from  $1.30  per  dozen. 

Cost  of  MnUlnff.  i  slide,  10  cents  ;  3  slides,  15  cents;  3  slides,  accents  mnd 
so  on.     Large  parcels  by  express  at  verjr  cheap  rates. 

Speciality.  Marine  iCoology  (especially  in  expanded  2U>ophytes  and  larvnl 
stages,  and  plant  and  flower  anatomy. 

Terms.   Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  S   paper  currency,  the 

former  preferred.    If  wished.  Mr.  0.  W.  Smiley.  Washington.  D.     *.    will  hold  the 

amount  till  order  is  satisfactorily  executed.    Mr.  Smiley  has  kindly  promised  to 

vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Microscop- 

*ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 


Biological  Station,  Jersey,  England. 


Specialist  in  Microscopical  Moanttnc 
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|Microscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Seing  enclosed  in  a  novel  transparent  envelope,  these  objects  may  be 
I  examined  without  removal  before  mounting.     They  are  prepared  with 
the  utmost  care  by  Walter  White,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  C.  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  if 
equal  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 

Catalogue  of  172  objects, $0.02 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMILEY,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  offered  at  the  moderate  price  of  S5.50  per  ream.     We 
also  furnish — 
No.  1.    Genus  cover,  16ix24  inches,  at  $  4,00  per  100 

2.  ''                 ''          "  2.50 

3.  "  "  "  1.50 
Dryers,  12x18  '*  2.00 
Species  sheets,          16ix23i     ''  ,50 

Orders  will  receive  prompt  attention.     Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W..  Washington,  D.  C. 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  huve  writ- 
ten for  back  numbers  of  THE  MICROSCOPE  which  are  ex- 
haoJBted.  For  any  five  of  the  following,  we  will  give  a  year's 
subscription  : 

1881»  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  Jnne,  Ang.  1884,  Mar., 
Iaimc- Sept.,  Nov.  1885,  Mar.,  May.  1886,  Jan.,  May,  Jane,  Aug.,  Sept.  18er7, 
J  At2-      3888,  Feb.,  Apr.,  May,  Dec.     1889,  Jan.     1890,  Jan.,  Feb.  June.     1891,  Jan., 
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TO  SGIENTIBTS. 


^ 


haV^ 


^     For  the  past  t^vo  years  we 
S^made  unusual  eflForts  in  elevating 


^y 


lithe  standard  of  workmanship  iiij 
c:^our  microscopes.      Improvement 
^have  been  made  in  construction.^ 
jwe  have  introduced  ingenious  an4 
J  systematic    methods   of  working 
"^by  w^hich  we  obtain  accuracy  aiii 
, delicacy  -of  movements  w^hich 
iUnapproached,  higher  optical 
I  suits    have     been    attained,    am 


r 


c^^J withal  prices  have  been  redm 
1^  throughout. 
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Professor  Charles  Wesley  Smiley. 

BY  RENE  SAMSON. 
(with  frontispiece.) 

For  some  time  this  Journal  has  been  publishing  the 
portraits  and  autobiographies  of  prominent  writers 
whose  articles  appear  from  time  to  time  in  these  pages. 
We  take  advantage  of  Mr.  Smiley's  four  months*  absence 
in  Europe  to  add  a  sketch  of  his  life  to  the  list. 

Professor  Charles  Wesley  Smiley  was  born  September 
10,  1846,at  Fitchburg,  Mass.  He  attended  Fitchburg 
High  School,  Wilbraham  Academy,  Vermont  Conference 
Academy,  Montpelier,  Vt.,  Fort  Edward  Collegiate  In- 
stitute. In  ISHhe  graduated  from  the  Wesleyan  Uni- 
versity with  all  the  honors. 

He  afterwards  taught  in  Centenary  Collegiate  Insti- 
tute, Hackettstown,  N.  J.,  in  Drew  Seminary  and  Female 
College,  Carmel,  N.  Y. 

In  1877,  leaving  teaching  for  literary  work  and  Psi 
Upsilon  fraternity  work,  he  remained  at  Madison,  N.  J, 
During  two  years  there  he  published  '*Songs  of  the  Psi 
Upsilon  Fraternity,"  Record  of  the  Forty-fourth  Annual 
Convention  of  the  Psi  Upsilon  Fraternity,"  "The  Oration 
and  Poem  of  the  Forty-fourth  Convention,"  ''Record  of 
the  Forty-fifth  Annual  Convention"  of  the  same,  and 
also  of  the  Forty-sixth  and  the  Forty-seventh,  and 
'^Catalogue  of  the  Psi  Upsilon  Fraternity." 
.    These  two  years  of  editorial  work   brought  him  into 
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prominence  and  he  was  called  to  Washington  as  chief 
clerk  of  the  Fishery  Investigation  of  the  Tenth  Census; 
then  raised  to  the  position  of  Chief  of  the  Division  of 
Records  and  Publications  of  the  United  States  Fish 
Commission,  and  editor  of  the  Annual  Reports  and  Bull- 
etins. For  the  Eleventh  Censns  his  services  were  again 
called  for  and  he  was  named  Special  Agent  in  charge  of 
the  Fishing  Industry  and  Chief  of  Division  of  the  United 
States  Census  office.  The  mose  important  writings  of 
Professor  Smiley  published  during  those  years  are: 
'*The  Spanish  Mackerel  and  its  Artificial  Propagation," 
"Changes  in  the  Fisheries  of  the  Great  Lakes,*'  ''Re- 
moval of  Bass  from  Indiana  to  North  Carolina  by  the 
United  States  Fish  Commission,"  "Results  of  Planting 
Shad  in  the  Muskingum  River,"  '*The  proposed  use  of 
Steamers  in  the  Mackerel  Fishery,"  "Descriptive  List  of 
the  Publications  of  the  United  States  Fish  Commission." 

I  find  Professor  Smiley's  name  as  editor  on  the  *'Berean 
Bible  Lessons"  and  the  "Berean  Tract"  from  1875  to  1878 
and  on  the  "Diamond"  in  1880.  He  is  also  the  author 
of  the  pamphlet  "Altruism  Considered  Economically." 

Since  1887  Prof.  Smiley  has  been  the  editor  and  pro- 
prietor of  this  Journal  and  since  1891  of  the  Microscope. 

He  is  a  member  of  many  scientific  societies,  among 
them,  the  American  ABSooiation  for  the  Advancementof 
Science,  the  American  Fish  Cultural  Association,  the 
Philosophical  Society  of  Washington,  D.  C,  the  Biolog- 
ical Society  and  the  Anthropological  Society,  also  of 
Washington. 

Professor  Smiley  of  late  years  spends  each  summer 
abroad ;  in  1891  he  travelled  in  England  and  France;  iu 
1892  he  visited  Scotland,  London  and  Paris ;  in  1895  he 
spent  the  summer  in  Switzerland  with  a  brief  stay  in 
Holland,  Belgium  and  the  Rhine  Valley.  This  year  he 
went  to  Switzerland,  passing  through  Belgium  and  going 
up  the  Rhine. 
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Studies  in  Elementary  Biology. 

By  henry  L.  OSBORN, 

HAMI.INK  UNIVEKSITY,   SAINT  PAUI.,   MINNESOTA. 

These  stndies  are  intended  to  point  the  way  upon 
easily  accessible  material  to  some  of  the  fandamental 
facts  about  the  cell.  A  much  larger  range  of  subjects 
and  more  detailed  and  exhaustive  studies  on  each  one 
would  undoubtedly  add  much  to  the  intelligent  grasp  of 
the  student,  but  with  a  clear  and  distinct  knowledge  of 
the  points  made  in  this  article  it  will  be  found  that  the 
difficult  subject  of  the  cell  will  receive  considerable 
illumination.  The  article  is  not  designed  to  supply 
general  information  about  the  cell,  but  to  suggest 
and  direct  convenient  topics  for  investigation  in  the 
laboratory.  It  is  expected  that  such  laboratory  work 
will  be  accompanied  by  the  study  of  some  such  text 
as  Parker's  Elementary  Biology,  in  which  the  cor- 
related general  information  can  be  found.  In  view  of 
the  fact  that  there  are  already  a  great  many  similar 
manuals  in  existence  I  can  only  urge  as  an  excuse  for 
sending  out  still  another  that  I  find  that  many  cases 
have  came  under  my  instruction  which  call  for  a  shorter 
course  than  any  of  which  I  at  present  know. 

Part  I. 

1.  The  Potato  Tuber. — Examine  a  whole  potato  and 
determine  whether  there  is  any  law  shown  in  the  loca- 
tion of  the  buds  or  eyes,  and  whether  you  can  recognize 
opposite  ends.  If  there  are  scars  on  the  surface,  deter- 
mine whether  they  too  are  definitely  located.  Compare 
a  number  .of  different  specimens  of  the  potato,  to  decide 
whether  the  law  prevails  in  all  as  to  the  location  of  the 
buds.  Draw  a  spiral  line  around  the  specimen  pass- 
ing through  all  the  buds,  noting  that  they  occur  at 
equal    angles ;  number  them  in  order,  beginning  at  the 
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base  of  the  series  and  then  note  that  the  buds  in  line 
over  each  other  are  in  similar  numerical  series.  Does  dif- 
ference in  shape  or  size  of  specimens  affect  the  law  of 
position  of  the  buds  ?  Compare  the  potato  with  twigs 
of  shrubs  or  trees,  and  with  convenient  herbaceous 
stems,  and  notice:  that  all  have  a  definite  law  rul- 
ing the  location  of  the  leaf  or  flower  buds,  the  law 
differs  with  different  kinds,  the  buds  are  closer  as 
you  approach  the  apex  of  the  stem.  The  potato  is 
thus  comparable  with  other  stems;  it  is  in  fact  a  modi- 
fied stem  growing  beneath  the  ground,  and  used  in  the 
economy  of  the  plant  for  the  storage  of  starch. — The 
definiteness  of  location  of  the  parts  of  a  living  being  is 
in  general  called  symmetry^  a  review  of  animals  and 
plants  will  convince  you  that  it  is  a  very  general  law 
and  that  only  slight  departures  from  symmetry  are 
commonly  if  ever  met  with.  Draw  views  showing  as 
many  as  possible  of  these  points. 

2.  Tissues  op  the  Potato. — Cut  as  thin  a  slice  as 
possible  completely  across  the  specimen  in  the  level  of 
one  of  the  buds,  examine  this  carefully,  using  the  hand 
lens  and  recognize  that  it  is  composed  of  three  different 
kinds  of  material,  tissues^  viz.  :-H,l)  ^be  bark^  a  thin  brown 
outer  layer  commonly  called  the  skin ;  (2)  a  thin  layer 
everywhere  parallel  with  the  bark  except  at  the  level 
of  the  bud,  where  it  runs  to  the  bud  and  enters  it,  the 
fibro-vascular  tissue ;  and  (3)  the  parenchyma^  filling  in 
all  of  the  remainder  of  the  specimen. — Cross-sections  of 
herbaceous  stems,  e.  g.,  that  of  the  geranium,  will  show 
the  same  layers,  the  parenchyma  or  pith  is  however  re- 
latively much  less  extensive.  Draw  a  general  view  of 
the  section. 

3.  Cells  of  the  Potato. — Cut  a  thin  section  of  a 
small  part  of  the  potato,  passing  through  all  of  the  dif- 
ferent tissues,   the   slice  inust  be  thin   enough    to    see 
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through  with  the  microscope,  it  can  be  cut  with  a  razor 
or  very  sharp  scapel,  the  blade  well  flooded  with  water. 
Cut  a  number  of  sections  to  get  practice,  and  float  them 
as  cut  into  a  watch-glass,  taking  to  care  that  you  are 
able  to  recognize  the  exact  location  of  the  parts  of  the 
section  in  the  potato.  Select  the  thinnest  and  transfer 
it  to  the  center  of  a  slide,  examine  it  uncovered  1.  p.  to 
recognize  its  parts  and  draw,  then  cover  it  with  strong 
iodine  solution  and  let  it  stand  for  several  minutes.  Now 
wash  out  all  the  iodine  that  will  come  away,  add  a  drop 
of  water  and  cover  and  examine  with  the  low  power. 
YoQ  will  now  find  that  the  parenchyma  is  all  stained 
blue,  while  bark  and  the  fibro-vascular  tissue  are  colored  * 
brown.  Iodine  stains  starch  blue,  while  it  stains  cellu- 
lose and  protoplasm  brown,  thus  you  learn  that  the 
parenchyma  is  largely  starch.  Examine  the  different 
parts  of  the  section  Vith  the  higher  power,  noting  that 
starch  is  in  oval  grains  and  embraced  by  a  net-work  of 
cell'WallSy  which  stains  with  the  iodine  with  difSculty, 
they  are  composed  of  the  substance  cellulose;  (where 
the  starch  grains  are  not  inside  of  cells,  it  is  because 
they  have  escaped  in  the  process  of  making  the  section.) 
Examine  the  cells  in  the  level  of  the  bark  and  see  that 
some  of  them  are  deeply  stained  brown,  note  their  shape 
and  position,  distance  from  th^  surface  and  from  the 
parenchyma,  note  in  some  the  more  densely  stained,  round 
nucleusy  and  search  for  some  in  which  a  few  grains  of  starch 
can  be  seen  in  process  of  formation,  determine  their 
exact  location  in  the  cell  and  draw  them.  Examine  also 
the  fibro-vascular  tissue  and  distinguish  certain  spiral 
structures ;  they  are  cells  which  have  thickened  walls 
used  for  support. 

If  it  is  desired  to  do  so  you  can  preserve  the  section 
temporarily  by  draining  off  as  much  as  much  as  possible  of 
the  water  and  replacing  it  with  glycerine;  or  a  more  per- 
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manent  mount  can  be  made  with  glycerine  jelly,  the  latter 
is  melted  and  then  applied  in  the  same  way  as  glyceriDe. 
All  preserved  specimens  should  be  labeled  so  as  to  re- 
cord their  history  as  fully  as  possible. 

4.  Epidermis  op  the  Onion  is  an  easy  object  on  which 
to  demonstrate  protoplasm  in  the  cell.  Protoplasm  is 
a  semi-fluid  finely -granular  material  contained  inall  living 
cells;  the  practical  biologist  munt  learn  as  early  as  possible 
to  recognize  it,  and  distinguish  it  from  the  other  cell  con- 
tents if  there  are  any.  To  seeit^takeanonionand  carefully 
remove  a  small  bit  of  the  skin  on  the  glistening  sarface 
of  one  of  the  inner  leaves  and  mount  it  in  water.  In 
'  contrast  with  the  potato  the  onion  is  a  very  short  stem 
whose  leaves  are  close  together  and  modified  for  the 
storage  of  -starch.  Care  must  be  taken  to  get  only  the 
outer  layer  of  skin.  Study  the  piece  and  note  the  forms  of 
the  cells,  select  one  for  careful  study  and  carefully  lo- 
cate the  granular  matter,  protoplasfUj  on  its  surface;  and 
the  round  granular  nucleus;  note  also  the  thickness  of  its 
wall;  does  the  centre  of  the  cell  contain  protoplasm  f 
Remove  the  cover  glass  and  stain  well  with  iodine,  wash 
out  and  cover  and  then  re-examine,  the  protoplasm  and 
nucleus  onght,  if  successful,  to  be  stained;  do  you  find  any 
evidence  of  the  presence  of  starch  ?  Make  another  mount 
and  in  this  case  apply  10  per  cent  nitric  acid  to  the  cells, 
wash,  cover  and  examine  and  you  will  see  that  now  the 
centre  of  the  cell  is  occupied  with  granular  material  and 
the  surface  is  clear,  the  water  that  before  occupied  the 
centre  has  been  drawn  out  and  the  protoplasm  has 
shrunken  away  from  the  wall  into  the  centre  of  the 
cell.  Record  this  and  all  your  observations  by  careful 
drawings,  in  which  each  cell  is  accurately  represented, 
and  fully  index. 

6.  Mammalian  Livbr.* — We  have  now  seen  that  plants 

*U  sectioDS  of  the  liver  are  not  available,  other  aDimaltiasaeewillaerTe. 
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arc  composed  of  cells,  and  studied  some  of  them,  animal  or- 
gans arc  likewise  so  made  up.  The  cells  of  animal  tissues 
are  so  small  and  their  walls  are  so  delicate  that  it  is  not 
possible  to  demonstrate  them  directly  from  fresh  material 
as  in  the  case  of  plants,  but  the  tissue  must  first  be  care- 
fully preserved  and  then  sections  must  be  preparedfrom  it. 
Study  the  whole  section  with  the  low  power  and  demon- 
strate a  general  type  of  hepatic  strict  liver  tissue  andbesides 
certain  other  slices  of  ducts,  vessels,  etc.;  which  latter  may 
be  ignored.  Examine  the  liver  cells  and  determine  their 
form  and  mutual  relation.  Do  they  come  in  contact 
with  their  kind  on  all  slides?  Are  they  all  of  exactly 
the  same  shape  and  size  ?  Can  you  recognize  a  distinct 
wall,  and  is  it  thick,  or  thin  ?  How  does  the  wall  com- 
pare with  that  of  the  onion  cell  or  of  cells  in  the  potato? 
Is  the  cell  filled  with  granular  stainable  protoplasm  ? 
Is  there  a  nucleus  ?  Do  you  find  a  definite  wall  bound- 
ing the  nucleus  ?  Has  it  a  definite  content  ?  Does  the 
content  appear  to  be  of  a  protoplasmic  nature  ?  Can  you 
recognize  distinct  parts  nucleoli  in  the  nucleus  ?  Find 
a  place  in  the  section  which  adequately  illustrates  the 
these  points  and  make  an  exact  drawing  of  it. 

(5.  Summary  of  Part  I. — Review  all  the  studies  thus 
far  made  and  test  the  following  statements,  using  them  as 
evidence  :  The  cell  is  a  minute  object,  composed  of  pro- 
toplasm, it  has  a  definitely  shaped  nucleus,  and  is  en- 
closed by  a  wall  which  may  be  either  thick,  in  plant  cells, 
or  thin  and  flexible,  in  animal  cells.  Cells  are  massed 
in  great  numbers  and  thus  compose  the  tissues  of  living 
objects,  the  grouping  of  which  gives  the  object  as  it 
is  known  to  us  through  our  ordinary  senses.  In  scien- 
tific language  a  part  composed  of  tissues  of  an  animal 
or  a  plant  is  an  "organ."  The  arrangement  of  the  tis- 
sues and  organs  of  living  things  always  obeys  a  certain 
law  peculiar  to  each  being  or  group,  called  its  "sym- 
metry," beings  may  vary  inside  of  narrow  limits,  and  in 


Digiti 


zed  by  Google 


266  THE  AMERICAN  MONTHLY  [Ang. 

fact  DO  two  are  exactly  alike,  but  still  the  law  of  sym- 
metry plainly  dominates  their  stractures.  Cite  eviden- 
ces of  this  law  of  symmetry  from  animals  or  plants  at 
large. — Can  you  And  anything  comparable  with  it  in 
minerals  ? 

PART   II. — UNI-CELLULAR    ANIMALS. 

7.   Amoeba. — The  properties  of  protoplasm  and  of  the 
cell    can  be  best  studied  by  taking  up  first  the  uni-celln- 
lar   and   simplest   beings,  though  in  many  of  them  there 
are   specializations   which   must   be   excluded   from  our 
general  notion  of  either  protoplasm  or  the  cell.    Amoeba 
is   found   on   the   scum    on  the  leaves  of  water  plants,  it 
can   often   be    found   in  water  containing  dying  and  de- 
composing  Spirogyra    or   other  Algae,  it  must  be  exam- 
ined   with   the  high  power.     It  is  translucent,  irregular 
and  changing  in  outline  and  faintly  granular.     A  speci- 
men should  be  kept  under  continuous  observation  for  at 
least   an    hour,    the  slide  being  moved  to  compensate  for 
its  progression.     First  observe  its  changing  outline,  the 
thrusting  out  of  pseudopodia  which  are  motile  and  some 
of   which   increase    while    others  diminish,  the  creature 
flowing  out  into  them.     Make  a  series  of   drawings  to 
show    the    form   at   successive   equal   intervals  of  time. 
Study    and   determine    that   the    substance    presents  a 
thinner   clearer  ectoplasm  on  the  outside,  and  an  inner 
endoplasiUf  the  latter  being  occupied  by  variously  shaped 
objects,  food  vacuoles^    some  of  which  can  perhaps  be  re- 
cognized  as   microscopic   plants    which  have  been  swal- 
lowed to  serve  as  food.     You  should  also  be  able  to  dis- 
tinguish in  the  endoplasm   minute  brightly  shining /at 
droplets.      Locate    also   the    contractile  vactwle^  a  clear 
spherical  space    in  the  endoplasm,  and  watch  to  see  that 
it  contracts  and  reappears  in  the  same  place  at  regular 
intervals;  determine    the  rythm.     There  is  a  nucleus  in 
the   centre   of  the  body,  but  it  is  not  generally  visible  in 
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a  live  specimen.  There  are  a  number  of  different 
species  of  Amoeba,  if  you  can  find  more  tlian  one,  com- 
pare and  draw  them  all. 

8.  Physiology  of  Amoeba. — It  is  not  easy  to  demon- 
strate all  of  the  functions  of  the  cell  upon  Amoeba,  but 
a  summary  of  them  may  be  conveniently  made  here 
and  as  many  of  them  should  be  observed  as  possible. 
It  is  often  impossible  to  find  specimens  that  illustrate 
desired  points  at  a  given  time,  but  they  are  often  met 
incidentally  while  in  the  pursuit  of  other  items,  and  can 
then  be  watched.  The  most  conspicuous  function  of 
Amoeba  is   motion.     This  takes   several    forms,  such  as 

(1)  cyclosisj     or   the     circulation     of  the     protoplasm ; 

(2)  contraction  of  the  vacuole ;  and  (3)  locomotion — 
by  means  of  the  pseudopodia.  A  careful  study  of  the 
latter  will  show  that  it  is  in  the  ectoplasm  that  the  mo- 
tion takes  place  first,  the  endoplasm  flowing  into  it  as 
the  pseudopodium  enlarges.  Occasionly  you  can  catch 
a  specimen  in  the  act  of  engulphing  his  food  ;  this  takes 
place  by  the  formation  of  a  pocket  in  the  ectoplasm 
which  gradually  encloses  the  food  and  finally  shuts  it  in- 
to the  endoplasm.  After  a  time  the  indigestible  residue 
of  the  food  is  rejected  by  the  inverse  process.  There  is 
no  definite  part  used  in  either  of  these  processes.  It  is 
the  general  belief  of  biologists  that  Amoeba  has  powers 
otaensation^  but  the  illustration  of  this  can  be  better  made 
on  Paramaecium  and  Vorticella.  Occasionally  specimens 
of  Amoeba  are  found  that  appear  to  have  aline  crossing 
them  in  the  middle.  These  ought  to  be  kept  in 
sight  and  after  a  brief  interval  you  will  find  that  the 
line  deepens  till  it  cuts  the  animal  in  two;  it  is  by  this 
process  of  fission,  a  mode  of  the  general  function  of 
reproduction,  that  Amoeba  multiplies.  The  two  small 
Amoebae  feed  and  grow  to  the  size  of  the  original  and 
then  the    process   repeats   itself.     It  should  be  remem- 
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bered  that  Amoeba  acquires  additional  interest  from  the 
fact  that  the  white-corpuscles  of  the  blood  are  similar 
to  it  in  form  and  mode  of  locomotion,  as  well  as  many 
other  cells  in  the  bodies  of  various  higher  animals. 

9.  Cell-Wall  and  Nucleus  of  Amoeba. — Irrigate  a 
mount  with  Amoeba  in  the  centre  of  the  field  of  view 
with  iodine.  If  successful  in  keeping  the  specimen  from 
being  washed  away  you  will  see  that  it  stains  with  the 
iodine  and  thus  your  belief  in  its  protoplasmic  nature  is « 
corroborated,  and  the  nucletLS  will  now  become  visible. 
Can  you  recognize  any  definite  cell  wall  ?  Mount  a  fresh 
slide,  find  and  centre  another  specimen,  and  irrigate 
with  a  dilute  1  per  cent,  acetic  acid  ;  watch  the  specimen 
as  it  feels  the  reagent ;  it  will  shrink;  and  then  the  cell 
protoplasm,  cytoplasm^  will  become  transparent  while  the 
nucleoplaam  will  become  denser. 

10.  Paramaecium. — The  **  slipper  animalcule  "  can 
nearly  always  be  found  in  water  in  which  organic  ma- 
terial has  been  macerating  for  a  few  days.  Mount  a 
drop  of  such  water  and  search  for  a  specimen ;  it  is  best 
if  possible  to  find  one  which  is  entadgled  in  fibres  which 
will  embarrass  its  movement.  Keep  a  specimen  under 
observation  for  a  long  time;  as  you  get  accustomed  to  it 
the  quick  motions  will  be  less  bothersome.  Determine 
the  following  anatomical  points:  the  shape  is  definite, 
and,  if  the  animal  for  a  moment  loses  it,  it  at  once  re- 
turns to  that  shape ;  locate  on  one  side  a  funnel-shaped 
passage  leading  into  the  body,  the  gtdlet ;  locate  the 
general  covering  of  cilia  with  which  the  animal  is 
clothed.  Can  you  see  any  in  the  gullet  ?  Can  yon  de- 
cide that  there  is  a  particular  direction  ol  movement 
preferred  by  the  specimen,  is  this  general  for  all  you  can 
find  ?  Make  a  drawing  and  indicate  the  direction  of 
motion.  Examine  the  interior,  and  recognize  the  num- 
erous food  vacuoles;  are    they  found   in  all    parts  of  the 
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animal  f  Locate  two  contractile  vacuoles;  what  is  their 
rythm  f  Do  both  contract  at  once  ?  (There  is  a  cen- 
tral rod-shaped  nucleus  not  easily  seen  in  living  ani- 
mals.) In  looking  through  large  numbers  of  P.  you  are 
sure  to  find  some  in  the  act  of  fission;  such  should  be 
carefully  drawn  and  followed  through  the  process. 

11.  Action  of  Reagents  on  Paramaecium. — Irrigate 
a  mount  of  Paramaecium  with  iodine,  it  will  kill  the  ani- 
mal, at  once  arresting  the  cilia  and  showing  them  clearly. 
By  its  action  on  the  body  it  will  demonstrate  its  proto- 
plasmic nature.  It  may  also  demonstrate  the  nucleus, 
but  not  if  the  specimen  is  too  thick.  Irrigate  another 
mount  with  6  per  cent  acetic  acid:  this  may  enable  you  to 
see  the  nucleus. 

12.  Potency  of  Drugs  as  Tested  on  Paramaecium. 
— Examine  Paramaecium  in  a  watch  glass,  I.  p  ,*  watch 
the  motions  and  try  to  decide  whether  they  seem  to  in- 
dicate control  on  the  part  of  the  animal,  automatism. 
Add  a  drop  of  a  known  strength  of  corrosive  sublimate 
to  a  known  amount  of  fluid  containing  Paramaecium  and 
ascertain  whether  it  is  fatal  to  Paramaecium.  If  it  is, 
repeat  the  experiment,  using  a  weaker  solution  of  the 
corrosive.  Keep  this  up  till  you  determine  the  per-cent- 
age  of  corrosive  in  water  which  is  just  barely  fatal  to 
Paramaecium.  Determine  the  same  percentage  for  acet- 
ic acid,  also  for  alcohol.  Can  you  infer  that  drugs  have 
varying  power  to  aflFect  cells? 

13.  VoRTiCELLA. — Search  on  the  threads  of  fresh-water 
alg»  for  Vorticella,  study  the  colony  L  p.  and  then  study 
individuals,  A.  !>.,  distinguish  the  long  slender  contractile 
stem  attached  below  and  bearing  on  its  summit  the  bell- 
shaped  body;  locate  the  peristome  or  rim  of  the  bell,  and 
determine  that  it  is  ciliated;  do  you  find  cilia  in  any 
other  part  of  the  body  ?     Note  the  epistome  closing   the 

*    1.  p.  and  h.  p.  indicate  low  and  high  powers  respectively. 
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end  of  the  body,  and  at  one  point  in  it  and  above  the 
peristome  the  funnel-shaped  gullet  running  down  into 
the  body  and  closed  below.  Locate  inside  the  body  the 
raxmevoM^  Jood-vacuole 8,  and  a  single  contractile  vacuole, 
Sludy  the  end  of  the  gullet  and  note  the  gathering  par- 
ticles there  of  food,  keep  watch  and  after  a  time  you 
will  see  them  constricted  oflF  and  become  one  of  the  food- 
vacuoles.  The  nucleus  is  a  curved  rod  on  the  side  of 
the  body  opposite  the  mouth,  it  can  best  be  seen  after 
treatment  with  reagents.  Study  the  stem  carefully  to 
locate  the  spiral  thread  inside  it,  it  is  this  which  by  its 
contraction  coils  the  dtem;  how  does  this  benefit  Vorti- 
cella  ? 

14.  Physiology  of  Vorticella. — Cyclosis  or  the  cir- 
culation in  the  protoplasm  of  Vorticella  can  often  be  seen 
by  the  motion  among  the  vacuoles ;  the  constant  action 
of  the  cilia  is  another  form  of  motion;  the  contraction 
and  expansion  of  the  stem  and  body  are  also  of  this 
class  of  functions  ;  a  careful  series  of  drawings  should 
be  made  to  show  the  steps  in  the  process  of  contraction 
and  expansion.  Jar  the  slide  and  you  will  see  that  the 
animal  responds  by  a  complete  responsive  shrinkage  of 
the  stem  and  body.  This  is  the  function  of  irritibilUy, 
and  the  jar  would  be  called  a  sthnulus.  Can  you  deter- 
mine that  Vorticella  is  sensitive  to  all  changes  in  its  sur- 
roundings? A  current  of  very  weak  acid  will  cause  it  to 
contract  and  strong  acid  will  always  kill  it  in  the  con- 
tracted condition.  The  form  of  stimulus  that  most  com- 
monly aflFects  V.  is  contact  with  other  motile  animals  in 
its  vicinity.  Fission  takes  place  in  Vorticella,  it  may 
take  place  in  eitlier  a  longitudinal  or  a  transverse  plane, 
diflFerent  stages  of  it  or  the  entire  process  should  if  pos- 
sible be  observed.  In  some  cases  after  fission  one  of  the 
parts  unites  with  another  Vorticella  and  the  two  fuse  to 
form  a  single  body,  conjugation.     It  seems  that  this  pro- 
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cess  of   conjugation    real  ores   the  waning   power   of  fis- 
sion. 

15.  Stentor. — The  "trumpet  animalcule"  should  be 
examined  if  obtainable,  and  compared  with  Paramaecium 
and  Vorticella.  It  stands  in  an  intermediate  position, 
having  a  stem  functioning  like  that  of  Vorticella  but  not 
differentiated  from  the  rest  of  the  body.  There  is  a 
spiral  row  of  large  cilia  at  the  broad  end  leading  to  the 
gullet.  Specimens  can  sometimes  be  found  undergoing 
transverse  fission. 

16.  Summary  of  the  Unicellular  Animals. — The 
study  of  the  Protozoa,  the  branch  of  the  animal  kingdom 
in  which  these  forms  are  placed,  furnishes  some  data  for 
a  general  notion  of  the  animal  cell.  Th^y  are  all 
minute  masses  of  protoplasm,  having  a  nucleus,  but  not 
having  a  rigid  cell- wall ;  they  all  have  powers  similar  in 
kind  to  those  of  animals  at  large,  which  may  be  stated 
as:  (1)  power  of  feeding  and  nourishingthe  body;  (2)  power 
of  motion  and  sensation  ;  (3)  power  of  reproduction.  All  of 
these  powers  are  automatic,  i.  e.,  they  are  under  the  con- 
trol of  the  animal.  All  these  animals  live  in  water  contain- 
ing living  beings,  principally  plants,  and  they  have  no 
power  to  thrive  in  clear  water,  that  is  to  say  they  have  no 
power  to  make  complex  chemical  compounds  such  as  com- 
pose the  protoplasm  of  which  they  are  composed,  from  the 
simple  carbon-dioxyd  and  ammonia  that  are  to  be  found 
in  rain-water. 

PART  III. — SIMPLE  CHLOROPHYLL-CONTAINING  PLANTS. 

17.  Protococcus  is  a  green  growth  found  on  bark  of 
trees  and  fence-boards  in  half  shaded  places.  A  small 
particle  of  it  should  be  mounted  in  water;  gently  tapp- 
ing the  cover  glass  will  disperse  a  number  of  minute 
green  masses,  colonies  of  P.;  large  single  cells  should  also 
be  studied.  Stain  a  mount  with  iodine  to  test  for  pro- 
toplasm; how  does  the  green  colored  material  stain?    The 
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green  color  is  due  to  chlorophyll;  it  is  the  same  substance 
as  that  found  in  the  leaves  of  higher  plants,  and  has  im- 
portant relations  to  the  chemical  changes  in  plants. 
Can  you  recognize  a  nucleus  in  the  large  cells?  Test  to  see 
if  it  stains  deeply  with  iodine.  Can  you  prove  the 
presence  of  a  definite  and  strong  cell- wall?  It  is  com- 
posed of  cellulose  (to  prove  this,  stain  with  iodine  and 
then  with  strong  sulphuric  acid;  it  becomes  blue).  Study 
different  colonies,  noting  exactly  the  size  and  position  of 
the  component  cells,  and  attempting  to  decide  the  way  in 
which  they  have  been  formed.  Do  division  lines  fall  in 
several  different  planes?  What  sort  of  a  form  would 
result  from  the  continued  division  of  the  cells  if  they  did 
not  become  separated?  Treat  some  Protococcus  with 
strong  alcohol,  noting  the  green  color  which  is  imparted 
to  the  latter,  then  examine  to  note  that  the  chlorophyll 
has  been  dissolved,  now  stain  and  show  that  protoplasm 
is  left,  filling  the  cell.  If  possible  study  the  motile  stage 
of  Protococcus  and  recognize  the  flagella  (see  Parker  for 
details.) 

18.  Spirogyra. — Mount  pieces  of  the  filaments  of 
spirogyra  in  water  and  study  single  filaments.  Decide 
whether  they  branch ;  locate  the  cells;  are  all  of  the  same 
shape  and  size?  Do  you  find  any  indication  of  the  for- 
mation of  cells  by  fission?  Examine  a  single  cell;  locate 
its  side  and  end  walls,  and  determine  their  thickness ; 
locate  the  chlorophyll  band;  is  it  a  spiral?  Is  it  in  the  centre 
or  on  the  wall  of  the  cell?  Follow  its  winding  by  focus- 
ing. How  many  spiral  bands  do  you  find  ?  Is  the  num- 
ber the  same  in  all  the  cells  of  the  same  filament  f  Does 
it  vary  in  different  filaments.  Do  they  pass  from  one 
cell  to  the  next  ?  Note  the  crenated  margin  of  the  band, 
and  the  numerous  denser  green  globules,  pyrenoida. 
Locate  the  pyrenoids  carefully  in  an  exact  drawing  of  one 
cell.     Search  through  the  cell  for  protoplasm,  locate  the 
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nucleus  in  the  centre  of  the  cell  and  the  strands  of  proto- 
plasm running  from  it  to  the  protoplasm  on  the  wall. — 
Watch  the  strands  for  Cyclosis. 

Irrigate  a  water  mount  with  10  per  cent,  nitric  acid  and 
watch  a  cell;  you  will  see  the  protoplasm  including  the 
bands  shrink  away  and  occupy  the  centre  of  the  cell.  Stain 
another  water  mount  with  iodine  and  by  its  help  locate 
the  protoplasm  of  the  cell.  Mount  a  portion  of  Spirogyra 
which  has  been  preserved  in  alcohol  during  the  act  of 
conjugation,  locate  first  ordinary  cells,  their  contents 
shrunken  by  the  action  of  the  alcohol.  Then  find  fila- 
ments in  which  the  cells  are  connected  and  study  all  the 
different  stages  in  the  process  of  conjugation  from  the 
first  appearance  of  the  lateral  growth  to  the  fusion  of 
these  and  the  transfer  of  the  cell  contents  from  one  cell 
to  the  other,  the  formation  of  the  zygospore.  Find  cases 
of  parthenogenesis.  Can  you  find  zygospores  formed 
between  cells  of  the  same  filament  ?  Record  all  your 
observation  by  means  of  fully  indexed  drawings. 

18b.  Cyclosis.  The  cyclosis  in  the  protoplasm  of  a 
cell  can  be  seen  best  in  the  hairs  of  the  stamens  of  Trades- 
cantia,  but  they  are  visible  in  similar  hairs  of  other 
plants,  and  show  well  in  the  leaves  of  the  water-plant 
Eledone,  where  the  chlorophyll  grains  are  carried  in  the 
circulation.  A  cell  should  be  selected  for  study  and  the 
process  watched  long  enough  to  enable  you  to  determine 
the  courses  of  the  currents  in  the  various  parts  of  the 
cell ;  drawings  should  be  made  indicating  the  direction 
of  the  currents  by  means  of  arrows. 

19.  OsciLLARiA. — If  this  alga  is  at  hand,  mount  and 
study  its  filaments,  locating  the  shapes  and  positions  of 
its  cells;  but  especially  studying  them  to  see  the  move- 
m^nteof  the  filaments.  These  are  both  motions  of  oscil- 
lation or  a  lateral  swaying,  whence  its  name,  and  motions 
in  the  long  axis  of  the  filament. 
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20.  Branohinq  ALGiB. — Moant  and  examine  pieces  of 
a  branching  alga  in  water,  study  it  to  distinguish  the 
cells,  then  study  them  in  turn  and  attempt  to  decide  by 
what  steps  of  cell  division  the  aggregate  has  been  built 
up.  Do  all  cells  branch  ?  Do  branches  arise  at  any  par- 
ticular part  of  the  branching  cells  P  Does  more  than  one 
branch  arise  from  the  same  cell  ?  Are  all  the  cells  alike, 
or  can  you  findcells  that  are  forming  spores  ?  If  so,  where 
are  they  located  ?  Can  you  find  any  of  the  spores  in  the 
act  of  developing  ?  How  does  a  spore  differ  from  an 
ordinary  cell? 

21.  Nutrition  in  the  Chlorophyllooenous  Plants. — 
All  of  the  plants  just  mentioned  can  and  generally  do 
grow  in  clear  rain  water.  There  is  no  evidence  that  any 
of  them  require  organic  food  to  sustain  their  life. 
Though  they  are  constantly  building  up  protoplasm  and 
growing  they  do  not  get  this  from  ready-made  supplies 
but  form  it  from  carbon-dioxyd,  ammonia  and  water, 
which  abound  where  they  live.  They  require  sunlight 
and  chlorophyll,  to  enable  them  to  carry  on  their  chem- 
ical operations.  How  does  this  compare  with  nutrition  in 
animals  as  shown  by  the  Protozoa  ?  Read  on  the  func- 
tion of  chlorophyll, 

PART   IV.      NON'CHLOROPHYLLOGENOUS   PLANTS. 

22.  Yeast. — Mount  a  small  particle  taken  from  a  cake 
of  ••  compressed  yeast,"  add  water  and  thin  it  consider- 
ably, and  examine  uncovered.  You  will  find  a  multitude 
of  exceedingly  minute  oval  objects  and  fewer  larger  oval 
ones.  Add  a  drop  of  iodine  and  examine,  you  will  now 
be  able  to  recognize  the  large  ovals  as  grains  of  starch, 
the  small  ones  by  their  brown  stain  as  yeast  cells. 

Mount  a  drop  of  yeast  from  a  vessel  containing 
Pasteur's  solution,  in  which  yeast  has  been  actively  grow- 
ing, thin  with  water  and  cover,  examine,  h,  p.,  and  find 
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colonies  conftisting  of  varying  numbers  of  yeast  cells; 
take  care  not  to  confuse  single  cells  merely  in  mechanical 
contact  with  cells  that  are  really  in  vital  relation.  Study 
different  colonies  and  note  the  exact  size  and  position  of 
its  different  members.  Do  the  colonies  furnish  any  evi- 
dence by  which  to  decide  on  the  mode  of  reproduction  of 
thecell?  This  mode  differs  how^  from  fission  f  It  is  called 
gemination  or  budding.  Do  you  find  any  symmetry  in 
yeast?  Do  the  new  cells  tend  to  arise  at  definite  points 
on  their  progenitors?  Note  that  both  gemmation  and 
fission  take  place  without  the  intervention  of  other  cells. 
It  is  called  the  asexual  mode  of  reproduction.  What 
other  mode  of  asexual  reproduction  have  you  noticed  ? 
How  do  they  differ  from  conjugation.  Examine  for  com- 
parison yeast  which  has  been  standing  an  equal  time 
in  pure  water;  do  you  find  any  indication  of  growth? 

Stain  a  colony  with  iodine,  and  study  the  cells  with  the 
strongest  magnifyingpower  at  your  command.  Examine 
the  oldest  cell  of  a  colony  and  locate  in  it  a  clear  space — 
the  vacuole  surrounded  by  protoplasm.  Examine  cells  of 
different  ages,  and  determine  whether  a  vacuole  is  found 
in  all.  Why  does  the  vacuole  change  from  light  to 
dark  in  different  focal  levels  ?  In  some  cells  you  will  find 
minute  droplets  of  fat.  Do  you  find  any  chlorophyll  ? 
Can  you  find  a  nucleus  ?  How  do  you  know  that  the 
vacuole  is  not  a  nucleus  ?  Is  the  vacuole  exactly  com- 
parable with  anything  found  in  previous  studies  ?  Can 
you  recognize  a  cell-wall  ?  Is  it  thick  or  thin,  and  is  it 
rigid  or  flexible  ?  Mount  and  examine  some  dead  yeast, 
the  cell  contents  have  disappeared,  leaving  an  empty 
cell,  the  wall  can  now  be  seen.  Sometimes  you  can  burst 
yeast  cells  by  pressure  and  get  views  of  the  fractured 
wall  and  escaping  protoplasm.  This  can  be  facilitated  by 
staining. 

23.  Pbnicillium. — Examine  a  series  of  vessels  contain- 
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ing  Pasteur's  fluid  in  which  theconidia  of  Penicillium  have 
been  sown  at  diflFereut  times.  Compare  them  with  a  ves- 
sel in  which  conidia  have  been  sown  merely  in  water. 
Note  the  white  spots,  colonies,  which  appear  on  the  sur- 
face of  Pasteur's  fluid,  their  daily  increase  in  diameter, 
the  appearance  of  a  greenish  spot  in  the  centre  of  each 
and  its  increase  in  size;  the  fusion  of  the  colonies  as 
they  reach  each  otiier  to  form  a  mat,  mycelium^  gradually 
growing  denser  and  completely  covering  the  culture  fluid; 
the  formation  on  older  mycelia  of  a  greenish  dust,  coni- 
dia^  which  can  easily  be  blown  into  air.  Note  that  the 
color  is  a  bluish  green,  not  identical  with  the  color  of 
chlorophyll. 

Mount  a  very  small  colony,  or  a  piece  cut  out  of  a  lar- 
ger one  and  examine  first  uncovered,  L  p.,  you  can  recog- 
nize the  fine  branching  fibers,  hyphae,  of  which  it  is  com- 
posed; some  of  these  stand  upright  and  carry  a  broom- 
shaped  portion  bearing  the  greenish  powdery  conidia. 
With  needles  tease  the  fibres  apart,  replace  the  water 
with  50  per  cent  alcohol,  cover  and  examine,  A.  p.,  search 
for  single  fibres  and  study  them.  Make  an  iodine  stained 
mount,  and  study  that  in  connection,  using  it  for  compari- 
son with  the  other.  Determine  first  the  shapes  and  posi- 
tions of  the  cells.  Do  you  find  cross  walls?  Do  the  cells 
branch  ?  At  what  part  of  the  cell  does  the  branch  arise  ? 
Is  the  cell  filled  with  protoplasm,  or  are  there  vacuoles^ 
Do  you  find  fat  droplets?  Can  you  find  any  nucleus} 
Is  there  any  indication  of  the  presence  of  chlorophyll  f 
Is  there  any  indication  of  a  cell-wall?  Study  the  termin- 
ation of  hyphae  and  compare  them  with  the  older  por- 
tions of  the  same  ?  What  similarities  and  differences  can 
you  find  ? 

Find  the  broom-shaped  growth  at  the  tips  of  some  of 
the  hyphae,  it  is  the  part  devoted  to  the  production  of 
conidia.  Locate  the  string  of  conidia.  How  many  are 
there  in  a  row  ?     Are  all  of  the  same  size  ?    Do  the  rows 
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branch  ?  Can  you  recognize  a  connection  between  the 
conidia?  Which  conidia  do  you  think  are  the  youngest, 
and  why?  Determine  the  relation  between  the  row  of 
conidia  and  the  hyphae,  are  there  several  to  each  hyp- 
hae?  Recognize  the  branching  cells  which  connect  with 
the  hyphae,  and  the  slender  tips,  sterigmata,  which  bear 
the  conidia. 

Sow  a  few  conidia  in  a  nutrient  medium  on  a  slide,  set 
aside  for  a  few  hours  in  a  warm  moist  place  and  then 
examine;  you  will  find  the  conidia  germinating,  hyphae 
of  various  lengths  being  sent  out  from  the  spherical  spore 
or  conidium. 

24.  General  Summary. — What  evidence  can  you  cite 
from  the  facts  thus  far  learned  bearing  on  the  following 
points: 

(1)  Cells  not  supplied  with  chlorophyll  and  not  exposed 
to  the  action  of  sun-light  require  to  be  supplied  with  pre- 
pared nutriment,  and  cannot  thrive  in  rain-water,  while 
chlorophyll  containing  cells  in  the  sunlight  can  make 
food    from  the  simple  compounds  found  in  rain  water. 

(2)  Motion  and  sensation,  while  not  absolutely  confined 
to  animal  cells,  are  decidedly  characteristic  of  them  and 
commonly  nearly  or  quite  wanting    in  plants. 

(3)  Cell  growth  and  reproduction  are  characteristic  of 
all  cells,  both  animal  and  plant,  and  in  either  may  take 
place  by  budding  or  fission. 

(4)  Reproduction  may  produce  either  solitary  cells, 
which  may  be  either  simple  or  complex,  or  it  may  pro- 
duce groups  of  cells  in  which  the  cells  may  be  either 
all  similar,  or  with  some  differentiation,  or  with  consid- 
erable difiBrentiation.  That  is,  single  cells  may  retain 
their  individuality  or  they  may  become  subordinate 
members  of  larger  organizations. 
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PART   V.      NUCLBAE    DIVISION.* 

26.  KARYOKiNESis.t — After  the  forms  and  functions  of 
the  cell  have  to  some  extent  been  enquired  into,  the  biolo- 
gist should  attempt  to  become  acquainted  with  the 
structure  and  activities  which  have  become  known  in  re- 
gard to  the  nucleus  itself.  Of  late  years  a  very  great 
amount  of  attention  ban  been  directed  to  the  study  of  the 
nucleus,  and  a  great  deal  has  been  found  out  that  was 
entirely  unknown  even  so  recently  as  ten  years  ago. 
This  has  been  the  result  of  improved  technique,  and  of 
the  improved  objectives. 

At  first  the  section  as  a  whole  should  be  studied  so  as 
to  locate  the  cells,  then  the  nuclei  should  be  closely 
examined  with  the  highest  magnifying  power  you  can 
command  till  they  can  be  clearly  distinguished  into  two 
sorts:  (a)  the  resting  nucleus  (b)  the  active  nucleus.  The 
resting  nuclei  are  likely  to  be  in  the  majority,  they  re- 
semble the  nuclei  of  ordinary  fully  diflFerentiated  colls. 
In  them  recognize :  (1)  the  nuclear  membrane,  a  fineun- 
bounding  line  ;  (2)  the  chromatine,  deeply  stained  grains 
scattered  through  the  interior  of  the  nucleus  ;  (3)  the 
achromatine,  the  non-stained  remainder  of  the  content  of 
the  nucleus.  Make  an  indexed  drawing  of  several  rest- 
ing nuclei. 

The  dividing  nuclei  will  be  seen  in  various  stages  of 
the  act,  and  various  drawings  should  be  made  in  a  series 
to  show  the  diflferent  steps  of  the  process  according  to 
your  idea  of  them.  In  the  most  favorable  cases  where 
the  act  is  well   advanced  you  will    recognize  a  great  un- 

♦Favorable  material  is  furnished  for  nuclear  study  from  almost  any 
developing  tissue,  either  animal  or  plant,  the  growing  tips  of  union 
roots,  the  spermary  of  the  Cray-Fish,  developing  eggs  of  fish  and  other 
animals  are  among  the  suitable  objects  for  this  work.  The  material 
must  be  very  carefully  fixed  with  Flemming*s  fluid,  then  stained,  and 
very  thin  sections  cut  from  material  imbedded  in  paraffine. 

tSee  Wilson,  Atlas  of  Fertilization.  Macmillan,  1896. 
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likeness  to  the  resting  nacleus.  The  chromatine  is  now 
in  the  form  of  loops,  of  which  there  are  two  sets  at  op- 
posite ends  of  the  cell ;  the  number  of  loops  in  each  set 
should  be  counted  and  their  location  shown ;  the  nuclear 
membrane  has  disappeared;  there  are  fibres  running 
through  the  chromatine  and  converging  beyond  at  a 
point,  nuclear  spindle,  at  which  in  favorable  cases  a  min- 
ute particle,  the  centrosome,  can  be  seen.  Lines  can  be 
seen  to  radiate  from  the  centrosome  into  the  cytoplasm 
as  well  as  into  the  nucleus  proper.  After  these  points 
have  been  seen,  you  should  examine  other  stages,  you 
will  if  successful  be  able  to  determine  (1)  that  the  nuc- 
lear spindle  forms  very  early,  before  the  nucleus  has 
changed,  (2)  that  the  chromatine  takes  the  form  of  loops 
of  a  certain  number,  (3)  that  these  are  later  separated  into 
the  two  sets  already  mentioned  which  form  the  founda- 
tion of  the  new  nuclei  that  are  in  process  of  formation,  (4) 
and  pull  more  or  more  widely  apart.  Still  later  than 
this,  the  spindle  disappears  and  a  nuclear  membrane 
again  distinctly  surrounds  the  two  new  nuclei,  each  of 
which  now  contains  an  equal  portion  of  the  original 
chromatine.  A  large  number  of  different  dividing  nuclei 
should  be  examined  and  drawn  and  their  relation  in 
point  of  time  be  carefully  determined.  (Besides  this 
''indirect"  mode  of  nuclear  division,  the  nuclei  of  certain 
cells  divide  "directly,"  that  is,  there  are  no  spindle  or 
chromatine  loops,  but  the  nuclear  membrane  simply  con- 
stricts in  the  middle  and  thus  two  are  formed  from  one, 
as  in  typical  cell  division.) 

PART   VI.       CONDITIONS   OF   CELL-LIFE,    (YEAST.) 

The  cell  being  a  living  object  reacts  directly  to  its  surroundings.  By 
studying  this  reaction  the  effects  of  various  conditions  upon  cell  life 
can  be  inferred.  Yeast  appears  on  the  whole  to  furnish  advantages 
for  experimentation,  since  it  is  always  easy  to  get  a  supply  through  the 
commercial  use  of  the  fresh  yeast  cake.  The  test  oi  its  activity  is  the  num- 
ber of  generations  of  buds  produced  in  a  given  time,  it  being  assumed 
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that  most  of  the  cells  io  the  yeast  cake  are  in  a  similar  condition  at  the 
outset.  It  is  of  course  necessary  in  examining  different  cultures  of 
yeast  to  make  sure  that  there  is  no  mixing  of  dififerent  lots,  and  that 
enough  different  slides  are  examined  to  eliminate  exceptional  cases. 
It  is  important  that  all  cultures  be  made  under  conditions  that  are  uni- 
form except  as  to  the  one  condition  which  is  bein^  investigated,  and  in 
every  case  a  standard  control  culture  under  the  most  favorable  condi- 
tions should  be  made  and  examined  as  the  basis  of  comparison. 

26.  Pood  of  ybasf. — Cultivate  at  32  C.  for  12  hours 
equal  amounts  of  yeast  in  :  (a)  distilled  or  hydrant  water; 
(b)  Pasteur's  solution  without  sugar;  (c)  sufi^ar  without  the 
rest  of  Pasteur's  solution  ;  (d)  Pasteur's  solution.*  Make 
careful  examinations  of  all  four  and  determine  by  means 
of  the  growth  of  the  colonies  which  is  the  best  food. 
Carefully  study  the  composition  of  Pasteur's  solution 
and  consider  the  inference  that  can  be  drawn  from 
this  experiment  with  reference  to  the  nutrition  of  a  non- 
chlorophyll-containing  cell.  Could  Amoeba  thrive  in 
Pasteur's  solution  ? 

26  b.  Gas  Produced  by  Growth  op  Ybast. — Culti- 
vate yeast  in  closed  flask  and  collect  the  gases  from  it  in 
a  jar  of  water — test  the  gas  thus  obtained :  first  by  low- 
ering alighted  match  or  candle  in  it,  noting  that  it  will 
not  support  combustion ;  and  then  prove  by  means  of 
baryta  water  that  the  gas  is  carbon -dioxyd. 

27.  Temperature. — Cultivate  for  eight  hours  in  Pas- 
teur's solution  equal  amounts  of  yeast,  at  thf  following 
different  temperatures,  viz. :  (a)  18  C. ;  (b)  32  C. ;  (c)  40 
C. ;  compare  these  and  determine  which  is  the 
most  favorable  temperature ;  (d)  place  a  portion  of 
yeast  in  Pasteur's  solution  and  heat  slowly  to  boiling, 
then  cool  to  32  and  keep  at  that  temperature  for  eight 
hours  and  then  examine  to  determine  the  effect,  by 
comparison,  with  the  best   of  the  three   preceding ;  (e) 

*For  the  formula  for  making  Pasteur's  solution,  See  Parker's  Ele- 
mentary Biology. 
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freeze  a  sample  of  yeast  in  Fasteur^H  solution,  then  thaw 
out  gently  and  slowly  raise  to  32  C.  and  cultivate  it  for 
eight  hours,  after  which  determine  the  effects  of  freezing, 
first  whether  fatal,  second  whether  harmful  at  all. 

28.  Light  vs.  Darkness. — Cultivate  at  32°  C.  in  Pas- 
teur's solution,  two  lots  of  yeast,  one  in  a  closed  oven  from 
access  to  the  light,  the  other  in  the  light ;  after  cultiva- 
tion of  8-*-12  hours,  study  and  determine  whether  light 
plays  any  perceptible  part  in  the  cell  life  of  the  yeast  cell. 

29.  Effects  of  drugs  — This  study  has  for  its  object 
to  determine  whether  the  presence  of  minute  traces  of 
various  drugs  affect  cell  life,  and  whether  some  drugs 
are  more  powerful  than  others.  The  method  is  to  add 
to  an  optimal  culture  varied  amounts  of  these  drugs  and 
then  after  several  hours  of  cultivation  to  study  their  ef- 
fects. A  control  culture  must  in  each  case  be  made  for 
comparison,  in  which  none  of  the  drug  is  placed.  Any 
or  all  of  the  following  are  suggested: 

(a)  Corrosive  sublimate  in  distilled  water.  Yeast  in 
Pasteur's  solution  in  following  ratios,  viz.: — (1)  1 :  6000  ; 
(2)1:  10000;  (3)1:  16000;  (4)1:  20000;  (6)1:  50000. 
Determine  whether  yeast  is  able  to  live  in  any  of  these, 
also  whether  it  is  killed  instantly  or  after  initial  steps  of 
growth  have  taken  place. 

(b)  Carbolic  acid  in  Pasteur's  solution  with  yeast, 
determine  effects  of  following  ratios,  viz.:  (1)  1 :  5000;  (2) 
1 :  2000 ;  (3)  1  :  1000 ;  (4)  1 :  600. 

(c)  Alcohol— (1)  1:  100;  (2)  5:  100;  (3)  10:  100;  (4) 
20:  100. 

(d)  Problems.  Determine  the  ratio  of  different  drugs 
and  compare  with  the  above,  testing  to  find  the  amount 
the  presence  of  which  will  arrest  the  growth  or  activity 
of  the  cell.  Some  or  all  of  the  following  can  be  used, 
Prussic  acid  ;   Arsenic  ;  Oil  of  Cloves. 

30.  Vitality. — Cultivate  under   optimal   conditions  a 
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lot  of  yeast  which  is  known  to  have  been  dried  for  several 
months  or  even  years.  Determine  whether  it  is  still 
alive,  and  note,  if  it  is  shown  to  be  so,  that  this  proves 
that  dryness  is  not  fatal  to  yeast  cells,  also  that  life  may 
be  suspended  for  an  interval  of  time  and  then  its  activi- 
ties may  be  resumed.  Can  you  think  of  parallel  cases 
among  plants:  e.  g.,  seeds  and  animals  ? 

Appendix. — Simple  Methods  for  MountinginCanada 
Balsam. — (a)  Entire  Objects. — Small  objects  or  organs  of 
large  objects  such  as  hydroids,  polyzoa,  small  Crustacea, 
small  plants,  can  be  mounted  in  balsam  if  desired ;  a  sim- 
ple method  is  as  follows:  (1)  If  there  beany  cellular 
material  present  the  specimen  must  iirst  be  preserved^  a 
convenient  general  method  being  as  follows.  (1)  Im- 
merse in  ten  times  the  objects  bulk  of  saturated  aque- 
ous solution  of  corrosive  sublimate  i  hour ;  (2)  Wash 
in  running  water  i  hour ;  (3)  Transfer  to  30  per  c^nt 
alcohol  20  minutes  ;  (4)  Thence  to  50  per  cent  alcohol  20 
minutes;  (5)  Thence  to  70  per  cent  alcohol  24 
hours.  This  method  is  suitable  for  small  objects  in 
which  it  is  not  desired  to  bring  out  the  finer  nuclear 
figures.  The  perserved  specimen  should  be  stained  as 
follows :  (1)  Immerse  in  borax  carmine  (or  any  other 
good  stain)  for  24  hours ;  (2)  Transfer  to  a  clearing 
fluid  made  by  adding  2  parts  of  hydrochloric  acid  to  98 
parts  of  50  per  cent  alcohol  and  change  so  long  as  the 
clearing  fluid  extracts  any  color  from  the  specimens. 
After  staining  the  object  must  be  completely  de-hy- 
drated — This  is  done  by  passing  it  through  70,  96  and  ab- 
solute alcohol,  leaving  it  in  each  from  10  to  30  minutes 
or  even  longer  according  to  size.  While  in  absolute  al- 
cohol it  must  be  carefully  stoppered,  especially  when 
the  atmosphere  is  very  moist.  After  the  water  is 
thoroughly  removed  the  specimen  can  he  placed  in  oil 
of  cloves  or  turpentine,  till  it  becomes  thoroughly  trans- 
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lucent,  when  it  can  be  mounted  on  a  slide,  enclosed  in  a 
cell,  if  thick,  or  sourrounded  by  bits  of  glass,  the  sup- 
erfluous oil  removed  as  far  as  possible  with  a  bit  of 
blotting  paper  and  replaced  with  Canada  balsam  which 
has  been  dried  and  dissolved  in    benzole    or  chloroform. 

b.  Sections. — Sections  are  made  from  objects  which 
have  first  been  preserved  according  to  the  method  given 
above  or  some  kindred  method.  The  tissues  to  be  sec- 
tionized  may  be  held  in  the  hand  or  in  pith,  in  which 
case  the  very  sharp  razor  blade  is  well  flooded  with  alco- 
hol and  as  thin  a  slice  as  possible  is  cut  and  floated  off 
into  a  glass  disk.  It  is  then  put  through  the  course 
given  above. 

A  finer  method  for  section  cutting,  giving  the  finest 
sections,  but  only  possible  after  considerable  experience, 
is  that  of  embedding  the  object  in  parafSne.  The  steps 
in  this  process  are  as  follows,  the  object  already  ade- 
quately preserved  and  stained  as  described  above  and 
thoroughly  dehydrated  by  passing  through  absolute  ab- 
solute alcohol  is :  (1)  Soaked  in  chloroform  (or  turpen- 
tine or  cedar  oil)  till  the  alcohol  is  thoroughly  removed 
(t5  to  12  hours),  then  transferred  to  a  solution  of  paraflBne 
in  the  same  kind  of  oil  for  an  equal  time  ;  removed  thence 
and  soaked  in  pure  parafSne  melted  in  a  bath  over  steam 
The  heat  in  this  bath  must  not  reach  60°  C.  Should  be 
only  suflBcient  to  barely  meet  the  paraffine.  When  the 
last  traces  of  chloroform  (or  other  oil)  are  completely, 
driven  off  by  heat  the  specimen  is  placed  in  a  mould  and 
surrounded  by  melted  paraffine  which  cools  and  hardens 
around  it.  Sections  cut  from  this  are  run  through  tur- 
pentine to  dissolve  the  paraffine  and  mounted  in  Canada 
balsam. 

Whooping  Cough  Bacillus. — Kourlov  has  been  invest- 
igating the  saliva  of  whooping  cough  patients,  and  has 
found  in  every  case  and  in  them  alone,  a  certain  special, 
spore-forming,  ciliated  amaeba,  which  he  suggests  may  be 
the  cause  of  the  disease. — Bulletin  Medical. 
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EDITORIAL. 


General  Index. — This  General  Index  is  received  with 
very  much  pleasure  by  the  subscribers.  Dr.  R.  H.  W. 
says  :  **It  is  excellent,  and  evidently  cost  you  a  g^reatdeal 
of  labor,  it  adds  gfreatly  to  the  value  of  the  set  of 
books." 

Walter  White  Objects.— Prof.  L.  W.  C' writes:  "Will 
you  please  send  me  as  full  a  list  as  you  have  in  stock  of 
the  Walter  White  objects.  A  friend  of  mine  has  been  re- 
cently mountings  some  of  them  in  my  laboratory  and  I  like 
them  so  well  that  I  want  to  secure  all  that  I  can  gfet." 

The  A.  E.  T.  A.— The  Sixth  Annual  Meetings  of  The 
American  Electro-Therapeutic  Association  will  be  held 
on  Tuesday  and  Wednesday,  September  29th  and  30th,  and 
Thursday,  October  1st,  18%,  in  Allston  Hall,  The  Studio 
Buildingf,  on  Clarendon  Street,  near  St.  James  Avenue, 
Boston,  Mass. 

Prof.  A.  E.  Dolbear,  Tuft's  College,  Mass.,  is  the 
Chairman  of  the  Committee  of  Arrangements. 

Dr.  W.  H.  White,  222  Marlborough  Street,  Boston,  Mass., 
is  the  Vice-Chairman  of  the  Committee  of  Arrangements. 

Dr.  Frederick  H.  Morse,  Melrose,  Mass.,  is  the  Chair- 
man of  the  Committee  on  Exhibitions. 

The  next  annual  meeting  promises  to  be  a  greater  suc- 
cess than  any  former  one.  Great  interest  is  shown  in  all 
quarters  ;  a  large  attendance  is -promised.  Many  candi- 
dates of  national  reputation  are  proposed  for  membership, 
so  that  the  amendment  to  increase  the  limit  of  members 
becomes  a  necessity.  The  best  talent  has  already  an- 
nounced papers,  a  larger  number  than  ever  before,  at  this 
early  date ;  material  almost  sufficient  to  make  a  pro- 
gramme for  the  session  of  unusual  interest.  There  will 
be  two  discussions  of  importance  in  electro-therapeutics, 
interesting  reports  of  all  standing  committees,  several 
scientific  lectures  on  the  first  evening,  with  demonstra- 
tions and  stereoscopic  views  (including  the  Roentgen  X 
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Rays,  and  electric  principles  in  the  treatment  of  diseases), 
given  by  well  known  scientists. 

The  Committee  of  Arrangfements  has  surprises  in  store 
for  the  social  element  in  the  way  of  receptions  and  ex- 
cursions. 

The  exhibition  promises  to  be  a  good  feature  and  of 
more  than  usual  interest. 

Pasteur's  Nonsense. — Such  is  the  title  of  a  short  article 
published  in  the  Medical  Ag-e,  August  10th.  The  author, 
Dr.  J.  J.  Lawrence,  thinks  that  Pasteur  was  the  most  co- 
lossal humbugf  of  this  age.  He  (Pasteur)  fathered  a 
theory  which  switched  the  medical  profession  off  the 
broad  avenue  of  therapeutic,  along  which  it  was  making 
such  gratifying  progress,  on  the  blind  siding  of  bacteriol- 
ogy. The  doctor  says  that:  "Pasteur  was  not  a  great 
man,  nor  even  a  learned  man,  but  he  was  gifted  with  great 
shrewdness  and  that  he  obtained  all  his  success  by  being 
backed  up  by  governmental  endorsement."  Dr.  J.  J.  Law- 
rence cannot  find  any  good  in  Pasteur's  works. 

Well,  we  shall  advise  him  to  take  up  the  study  of  bacter- 
iology and  to  follow  the  way  opened  by  Pasteur  and  in 
which  so  many  men  have  acquired  world-wide  reputation. 

Also,  we  would  like  to  tellhimthat  the  words  of  the  poet 
are  of  very  little  use  to  the  student  of  technical   science. 

The  Laryngoscope. — We  have  just  received  No.  1,  vol. 
1,  of  the  Laryngoscope,  a  journal  devoted  entirely  to  the 
consideration  of  diseases  of  the  nose,  throat  and  ear. 
It  is  a  monthly  and  it  is  published  in  St.  Louis,  M.o.^Scun- 
Hfic  American, 

The  50th  anniversary  number  of  the  Scientific  Ameri- 
can, just  out,  is  a  handsome  and  valuable  publica- 
tion of  72  pp.  It  reviews  the  progress  of  the  past 
50  years  in  the  various  sciences  and  industrial  arts;  and 
the  various  articles  by  the  best  scientific  writers  of  the 
day  are  racily  reviewedand  richly  illustrated.  The  editors 
have  accomplished  the  difficult  task  of  presenting  a  com- 
pendium of  information  that  shall  be  at  once  historical, 
technical  and  popular.     The  story  of  the  half  century's 
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growth  is  in  itself  a  veritable  compendium  of  valuable  sci-^ 
entific  information  for  future  reference.  Price  10  cents 
per  copy. 

International  Bacteriologic  •'Concours." — As  a  memor- 
ial to  Pasteur,  the  Circulo  Medico  Argentino  of  Buenos 
Aires,  offers  prizes  of  $400  and  $200  for  the  best  orig-inal 
and  unpublished  bacteriologic  investigations  or  studies  re- 
ported to  the  President,  Senor  Gregorio  Aroaz  Alfaro,  be- 
fore May  31,  1897.  The  reports  to  be  in  Spanish  or 
French.  For  further  particulars  see  the  Cronico  Medica 
of  Lima,  April  15. 


■ICBOSCOPICAL  MANIPULATION. 

Rapid     Method     for     Microscopical     Preparations.— 

Thelwall  Thomas  tells  (Lancet)  of  the  rapid  preparation 
of  specimens  for  the  microscope  by  the  use  of  formal- 
dehyde in  4  per  cent  solutions,  which  harden  in  a  few  hours 
any  piece  of  tumor  or  tissue  placed  in  them.  This  solu- 
tion freezes  on  an  ether-microtome,  and  the  sections,  after 
immersion  in  methylated  spirit,  can  be  readily  stained 
with  hematoxylin.  During  the  past  twelve  months  he  has 
cut  sections  (over  one  hundred)  of  every  tumor  or  tissue 
the  day  after  its  removal  by  the  surgeon. 

Note  on  the  Permanent  Staining  of  Ringworm  Fungus. 
— H.  G.  Adamson  (Brit.  Jour.  Dermat.),  for  the  staining 
of  the  ringworm  fungus,  combines  the  caustic  potash  solu- 
tion with  the  ordinary  staining  method.  Dr.  Adamson 
claims  that  the  keratin  nature  of  the  horny  tissues  is  lost 
by  the  use  of  the  caustic  potash,  and  that  decolorization 
takes  place  as  in  non-horny  epithelial  tissues  (Am.  Med.- 
Surg.  Bull.)  The  details  are  as  follows  :  l.S-per  cent.-lO- 
per  cent,  solution  of  caustic  potash  on  the  slide  for  ten  to 
thirty  minutes.  2.  Wash  15  per  cent,  alcohol  in  water.  3. 
Dry  the  slide,  and,  in  the  case  of  scales,  fix  by  passing 
through  the  flame.  5.  Stain  in  gentian-anilin-violet  (made 
in  the  usual  way  by  the  addition  of  a  few  drops  of  satu- 
rated alcoholic  solution  of  gentian- violet  to  anilin-water), 
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fifteen  to  sixty  minutes.  5.  In  Gram's  iodine  solution  one 
to  five  minutes.  6.  Decolorize  in  anilin-oil  two  or  three 
hours  or  longer.  7.  Remove  anilin-oil  by  blotting--paper, 
mount  in  Canada  balsam. — Sf.  Louis  Med.  and  Surgical  Jour. 

A  New  Method  for  Estimating  Filicic  Acid. — Dr.  Kraft 
has  devised  the  following*  method  of  determining  the  quan- 
tity of  filicic  acid  present  in  extract  of  male  fern:  Five 
gm.  of  the  extract  are  shaken  with  a  solution  of  2  gm.  of 
potassium'carbonate  and  40  gm.  of  water  and  60  gm.  of 
95  per  cent,  alcohol  for  one-quarter  of  an  hour.  Eighty- 
three  gm.  of  the  mixture  are  filtered  off  immediately  into 
a  separatory  funnel,  and  to  this  9  gm.  of  diluted  hydroch- 
loric acid,  50  gm.  of  ether  and  35  gm.  of  water  are  added 
and  the  whole  shaken.  The  aqueo-alcoholic  layer  is  drawn 
off,  the  etheral  solution  is  again  washed  with  35  gm.  of 
water,  the  water  evaporated  and  the  etheral  solution  dis- 
tilled off  in  a  tarred  100  ccm.  Erlenmeyer  flask,  and  finally 
evapbrated  down  to  at  least  2  gm.  by  means  of  a  hand  bel- 
lows. The  residue  is  dissolved  in  1.5  gm.  of  hot  anyl  ac- 
cohol,  5  gm.  of  methyl  alcohol  added  and  the  whole  then 
slowly  precipitated  by  the  gradual  addition  of  25  gm.  of 
methyl  alcohol.  The  whole  is  then  kept  over  night  in  a 
closed  receptacle  in  a  cellar,  filtered  through  a  tarred  filter, 
the  precipitate  washed  with  10  ccm.  of  methyl  alcohol  at 
60  to  70  per  cent,  until  the  residue  shows  no  loss  on  heat- 
ing. The  filicic  acid  thus  obtained  amounts  to  about  4  per 
cent,  of  the  extract. — American  Druggist, 


BACTERIOLOGY. 


Typhoid  Bacilli  in  Pus. — Sudeck.  (Munchener  Med. 
Wochenschrift,  No.  21,  May  26,  1896.)  In  an  ovarian  cyst 
containing  thick  pus  and  occuring  in  a  woman  who  had 
had  typhoid  fever  seven  weeks  previously,  Sudeck  was 
able  to  demonstrate  the  typhoid  bacillus  both  in  stained 
specimen  and  through  culture.  In  the  pyogenic  mem- 
brane, however,  diplococci  were  found  and  therefore  the 
author  rightly  infers  that  the  typhoid  bacilli  may  stand  in 
no  etiolc^ic  relation  to  the  abscess,  but  are  there  concomi- 
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tantly  without  action.  The  pyog-enic  properties  of  the 
typhoid  bacillus  are  not  established  by  finding-  the  g-erm 
in  pus. 

Do  Flies  Spread  Tuberculosis  ?— Dr.  W.  R.  Aylett, 
(Virginia  Med.  Semi-monthly,  June  26,  1896)  gives  details 
of  investigation  :  "I  smeared  a  cover-glass  with  sputum 
from  a  well  advanced  case  of  tuberculosis  and  placed  it  upon 
clean  sheet  of  paper,  placing  around  it  seven  or  eig-ht  clean 
covers.  The  paper  and  covers  were  then  placed  where 
flies  could  have  ready  access  and  soon  quite  a  number  were 
feeding  on  the  sputum.  An  inverted  tumbler  was  lowered 
over  them,  making  them  prisoners  without  their  knowl- 
edge. One  of  the  prisoners  soon  deposited  a  'speck'  on 
one  of  the  clean  covers.  To  prevent  this  becoming  cop- 
taminated  by  their  feet,  I  removed  it  at  once.  Within  an 
hour  or  two  all  of  my  covers  were  specked.  The  covers 
were  then  put  through  the  regular  cover-slip  preparation, 
carbo-fuchsin  being  used  for  the  bacilli,  with  methylene 
blue  as  a  contrast  stain.  On  microscopic  examination,  the 
specks  were  found  to  contain  from  one  to  three  thousand 
bacilli  tuberculosis  each.  I  have  not  yet  tested  the  viru- 
lence of  bacilli  so  obtained,  but  they  show  no  sig-ns  of  dis- 
integration, seem  as  perfect  and  stain  as  readily  as  those 
from  pure  cultures." 


MEDICAL  HICBOSCOPT. 

Non-excretion  of  Pathogenic  microbes  with  the  Per- 
spiration.— Krikliwy  describes  in  Wratsch^  Nos.  8  to  10, 
his  experience  with  cats  inoculated  with  anthrax  bacilli 
and  then  injected  with  pilocarpin.  Microscopic  examina- 
tion of  the  profuse  sweat  induced  was  entirely  negative  in 
any  discovery  of  the  bacilli,  although  they  were  found  in 
the  blood  and  tissues. 

Antidiphtheritic  Serum  Administered  by  Rectal  Injec- 
tion.— Dr.  Chantemesse,  of  the  Pasteur  Institute  of  Paris, 
has  advised  the  exhibition  of  diphtherical  antitoxin  by 
rectal  injection  instead  of  subcutaneously.     He  has  used 
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this  method  in  twenty  cases,  and  believes  that  the  fluid  is 
easily  and  quickly  absorbed.  The  bowel  is  first  washed 
out  by  a  simple  enema,  and  then  by  means  of  an  ordinary 
enema  syringe  and  a  gfum-elastic  catheter  of  medium  size 
and  about  twenty  centimeters  longf,  the  serum  is  intro- 
duced into  the  rectum.  The  method  causes  neither  pain 
nor  any  unpleasant  effects.  The  curative  effect  seems  to 
be  as  certain  as  when  the  antitoxin  is  gfiven  by  hypodermic 
injection.  There  is  no  need,  so  far  as  Dr.  Chantemesse's 
experience  gfoes,  for  any  increase  of  dose  when  the  serum 
is  administered  by  the  rectum.  Ip  severe  cases  of  erysip- 
elas he  has  injected  into  the  rectum  200  to  300  cubic  centi- 
meters of  the  Marmorek  serum.  This  quaintity  was  readily 
absorbed  and  caused  no  ill  effects.  In  applying  this  serum 
locally  he  adds  five  parts  of  lanolin  to  one  part  of  the  serum; 
pain,  swelling  and  redness  are  thereby  greatly  reduced. — 
Ex. 

Suppurative  Nephritis. — V.  Wunschheim  (Ztschr.  fur 
Heilk.,  bd.  xv,  pp.  287-401),  from  a  study  of  cases  of  sup- 
purative nephritis,  concludes  as  follows: 

1.  Suppurative  pyelonephritis  is  caused  in  the  great  ma- 
jority of  cases  by  the  bacillus  coli  communis,  and  in  a  mi- 
nority of  cases  by  the  proteus  vulgaris  or  by  the  common 
pyogenic  cocci.  2.  In  cases  caused  by  the  common  pyo- 
genic cocci,  pyemia  almost  invariably  supervenes.  3.  The 
pyelonephritis  caused  by  the  staphylocci  and  strep- 
tococci differs  not  only  in  the  subsequent  pyemia,  but  also 
in  a  greater  destruction  of  tissue  and  an  absence  of  local 
proliferation.  4.  It  is  not  probable  that  typical  ascending 
pyelonephritis  can  also  become  descending. 


■ICB08C0PIGAL  SOCIETIES* 


American  Postal  Microscopical  Club. 
During  the  season    now  closing,   the  circuits  have  re- 
ceived about  the  usual  number  of  boxes,   including  those 
now  in  transit;  and,  notwithstanding  the  great  and  partly 
unavoidable  difficulties    of  the    case,    this    service     at- 
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tained,  owing*  to  the  considerate  and  often  generous  ex- 
ertions of  members,  and  to  the  eflScient  supervision  and 
assistance  of  the  secretary,  Dr.  Shanks,  at  least  an  aver- 
age success.  After  the  boxes  have  completed  their  pres- 
ent circuits,  there  will  be  the  usual  rest  until  fall. 

Owing  to  the  amount  of  time  demanded  by  other  and 
more  urgent  details  of  club  administration,  the  publica- 
tion of  the  report  has  been  necessarily  deferred  until 
after  vacation. 

San  Diego  Microscopical  Society. 

At  one  of  the  last  meetings  of  that  society,  held  at 
the  residence  of  Dr.  B.  F.  Gamber,  a  permanent  organ- 
ization was  effected,  and  the  following  oflScers  elected 
to  serve  for  the  ensuing  year ;  President,  Dr.  B.  F. 
Gamber ;  vice-president,  D.  Cleveland ;  recording  sec- 
retary. Will  H.  Holcomb ;  corresponding  secretary.  Dr. 
Joseph  Rodes;  treasurer,  Philip  Morse. 

A  specimen  of  a  beautiful  species  of  alga,  found  in  the 
fresh  waters  of  the  San  Diego  Flume  was  made  the  sub- 
ject of  investigation  and  study  by  the  society.  A  finely 
prepared  and  mounted  specimen  of  cyclops,  a  minute  fresh 
water  copepod  of  the  genus  cyclopidae,  taken  from  the 
Flume  water,  was  exhibited  by  Dr.  Gamber.  This  cu- 
rious form  of  life,  as  observed  through  the  splendid  instru- 
ment at  the  rooms  of  the  society,  does  not  fail  to  command 
the  attention  of  all  present  at  the  meetings  of  the  society. 
Its  kite-shaped  body  and  tail,  cumbersome  antennae,  and 
one  eye,  makes  it  as  formidable  an  object  in  micros- 
copical life  as  were  the  one-eyed  giants  to  the  races  of 
men  described  in  the  Homeric  legend.  A  cyclops  is  said 
to  produce  four  and  one  half  billion  offspring  annually. 

Micrometallography,  as  its  name  implies,  deals  with  the 
microscopic  examination  of  sections  of  metals.  It  prom- 
ises to  be  of  great  practical  use  to  the  metal  worker,  for  by 
its  means  those  mysterious  fractures  in  steel,  with  which 
every  engineer  is  familiar,  are  explained.  Under  the  mic- 
roscope the  steel  used  by  engineers  can  be  thoroughly  and 
carefully  examined,  and  the  steel  **cells"  tested.  Flaws 
in  the  interior  of  metals  can  be  detected  by  the  micro- 
scope, and  thus  many  accidents  can  be  prevented. 
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W.  WATSON  &  SONS* 

HEW  GRiM)  MODEL  YAH  MRCK  BCROSCOPjB 

POfI  HI9M  POWER  WORK  AND  PHOTO  MIOHOQRAPHY. 

Similar  in  all  respects  to  our  well-known  Va« 
Heurclt  Microscope,  but  with  the  following 
additional  conveniences: — 

Thb  Stage  can  be  completely 
routed  in  any  position. 

MecsATincAi.  MovfiirtNTs  at 
Stage  controlled  by  two  sta- 
tionary mil  led -heads,  work- 
ing on  one  centre. 

Th«  Opticai.  CBiCfRB,  when 
the  instrument  is  set  boriioo* 
tally,  is  ten  inches  high. 

The  Tuipod  Foot,  which  is 
cork  shod,  ha$  a  9piea4  of 
ten  iocbes. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 


FOR  SALE.— Pint  cla»  Botanical  moauts.  25  centa.  Send  for  list ;  also 
wUl  exchange.  I.  PERCY  BLACKMAN,  »andy  Hook,  Conn. 

FOR  SALE.— Tollea  I-IO  objective,  1.42  N  A,  one  of  liis  latest  and  best. 
Alao  1-12  Powell  A  Leland  apoohromatic  objectiye,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  111. 

READ  the  nice  stones  in  Lippincott's  Monthly  Magazine.  Yoa  can  save 
50  cente,  (club  rate)  by  snbscribing  for  Lippinoott  throng  as. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE.— Nicely  monnted  slides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Somner  St.,  Pantocket,  R.  L 

FOR  SALE.— Pritchard*s  Infhsoria  (latest  edition,  oolored  plates)  and 
Smith's  British  DiaXoraace®  (2  vols.,  uncat).  These  works  are  very  scarce 
and  can  only  be  got, as  in  this  case,  when  a  microtoraist  finishes  using  them. 
Price  $G0.  No  Sig..  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.- Tlie  Miisenm  ot  Hamline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  specimens  of  Marine  Zoology  of  microseopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  finom 
Sooth  western  United  8tate&    Correspondence  solicited. 

HENRY  L.  OSBOKN,  Hamline  Univ.,  St  Paul,  Minnesota.   « 

ARRANGED  DIATOMS.  I  furnish  the  most  artisUtic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Yonr  name  can  be  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bonqnetsof  flowen  inbntterfly 
scales  and  diatoms  from  $5.00.    Refer  to  the  Editor  of  this  Jonmal. 

M.  H.  DALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  France. 

FOR  SALE.— Walnut  Case  to  hold 200objects,  containing 65,  3x1  mounted 
slides,  $10.  BulPs-eye  oondeuHer  on  brass  stand  2^  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bed,  brass  feet  f7. 50.  Zeiss  Hyghenian  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON,  :iH20  Ellis  Avenue,  Chicago.  III. 


Micrcsccpical  Specialties. 

KING'S  CEMENTS  "•^•^^^^^iS'ibe.wm.u.ut.H. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KINO  MICROTOME  is  the  best  for  botanical  work. 

tend  for  taU  Ikt  of  ■pedftlttao. 

J.   D.   KING,    Cottage   City,   Mass. 


INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  Revised  and  QreaUy  Enlarged. 

DESIGNED  to  snit  the  requirements  of  high  school  or  college,  or  to  gaide 
any  who  may  desire  to  pursue  an  elementary  coarse  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily^  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  *  and  a  synoptical  table 
of  the  enUiie  animal  kingdom  summarizing  all  the  phyla,  daaaes  and  orders, 
thus  making  the  book  a  oompend  of  Elementaiy  Invertebrate  Zoology. 

Hvo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  fhmisbed  oa 
application  to  author. 

Hknry  L.  Osborn, 

Hamline  University^  St.  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the   Pacific  Coast, 
Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  I4.00  per  doz. 

O.  €•  HASTINGS* 
No.  9  Charles  St.,  Victoriat  British  Colombia. 

"MICROSCOPICAL  PRAXIS." 
By  Dro  Alfred  C.  Stokes. 

Plain  language,    niustrated.    260  pp.    Neat  binding.    Price  11.5a 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAL  OF  MARINE  ZOOIjOGY  AND  MICROSCOPY 
Issued  From 

THB  JBR8EY  BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 


MODERN  MICROSCOPY^ 

FOR  BEGINNERS. 

PART  I.  — ^The  Microscope  and  Instructions  for  its  use. 
PART  II. — Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

JJLW&E  OCTAYO,  104  PAGES,  30  FIGUBEB ;  PRICE  $1.25,  POSTPAID. 
Addran,  Hiobosoopioal  Pubushihg  OcncPAirT, 

^ashingloa,  D,  C, 
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EPflBAIM  CUTTBB,  M.  D. 


CARL  REICHERT 
MICROSCOPES. 

SOLE  AaENTS  FOR  UKITED  STATES. 

RICHARDS  &  CO.,  LTD., 

NEW  YOEK,  OHIOAQO, 

41  Barclay  Street.      108  Lake  Street. 

John  A.  Ccttkb,  M.  D. 


HEARTREST  SANATORY 

Mott  Avenue  &  i65th  street,  New  York. 


Microscop  Preparations  QlnstratiDii  tlie  linnte  Stmctire 
of  Tegetalite  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WALTER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRIGEIS. 

Catalogue  of  172  objects,  .-  -  -  fo.02 

Single  specimens,      -  -  -  -         *   -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CUAS.  W.  SMILET,  TFMhin^rtoii,  I>.  C. 


FOR  SALE.— A  set  ot  Blides  illnstratiDg  the  Woody  Planta  of  Illinois, 
i)o  Genera.  H.  F.  MUNBOE,  821  Jackaon  Boulevard,  Chicago,  IlL 

FOR  SALE.— WahiQi  Cabinet  to  ludd  200,  3x1  inofa  slides  oontaining 
65  slides  for  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicago. 
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THE  FtSK 

TRAGHRRS'  AGRNGIRS, 
EVERETT  O.  FISK  &  CO-.  Proprietors. 

President. 

iTuurr  0.  Fi«K,  -  -  •  4  Aahbnrton  Place,  Boiton,  Mait. 

Bfanasrers. 

W.  B.  B»mmiw,  4  Ashbtirton  Plaoe,  BottoD,  W.  D.  Kxrb.  70  Fifth  ATeQve,  New  Tork, 

Mms.  N.  T 

Mra.  8.  D.  THumMOND,  1242    Twelflh  St^  P.  Y.  HvTMOOH,70nfth  ATenoe,NewTork, 

WMhiDctoo^D.G.  N.  T. 

A.  O.  rifliBR,  4  Ailitmrton  Place,  Boeton,  "W.  O.  Pbatt,  70  Ftflh  ATenoe,  New  Toffe. 

N.   T.  ,  -, 


Martha  Hoao,  4  Aahlmrton  Place,  Boetoo,  h.  B.  Hai4kt,356  Wabaeh  Arenue,  Chica(o, 

MaM.  Ill, 

Hblsii  G.  KAasB,  4  Aabborton  Place,  Boa-  J.  D.  Enole,  Century  Building,  Minneapo- 

too.  Maw  oils,  Minn. 

W.   O.   McTAooAmT,   26   King  St.,"Weet  Mu.  K.  Dowliho   Evau,  Oentorx  Bldg^ 

Toronto,  Ganada.  Minneapolia,  Minn. 


H.  JLObockbr,  70  Fifth  Avenoe, New  Tork,  G.  G.  Botntom,  120>^  So.  Spring  St.,  Loe. 

B.  T.  Angelea,  Gbl. 

Send  to  any  of  the  abore  agendea  for  100-page  Agency  Manual.  Correepondenoe  with  es- 
phyen  ia  inviled.    Be^toteauon  fbrmi  sent  to  teachers  en  applicatioo. 


ZEISS  MICROSCOPES. 

The  Carl  Zeiss  Optical  Works  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives,  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
description  of^^umbe^rnew  accessories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH*  Sr.,  Agrent, 

74  Murray  St,   New  York,  N.  Y. 


OPTICIAN. 

209  South  nth  Street,    Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STUDENTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICROMBTER  RULINGS,   A  SPECIALTY. 


IIXU8TKATXD  ^TALOOUB  OIT  APPLICATION. 
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To  Joii  i  Ann  icroscojiciil  Sociiitr. 


TTTtTHTrTfTlttTtlttlMM?llt>TI>fffTTMTfTfffinyTfTMTHITtWTtTHfTTHriMfty?ftTffffHTT 

Admittance  Fee  $8.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  mtiy 
forn^ard  to  Chas.  W.  Smiley ^  9^  Mass. 
Avenue y  WashinfftoUy  D.  C.y  a  self -ad- 
dressed  envelope y  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  From  the  blank y  the 
recipient  fvitl  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smiley y  trusting  to  him  to  se- 
cure the  needed  endorsements  and  recom- 
mendations.  Mr.  Smiley  Tvilly  in  nineteen- 
tn^entieths  of  cases y  be  able  to  endorse  per- 
sonally the  applicant.  Me  reserves  his  right 
to  decline  to  endorse  those  whom  he  believes 
to  be  quarrelsome y  factious y  grossly  neg- 
lectful  in  paying  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  membership 
privileges.  In  every  casCy  whether  endorsed 
or  noty  the  application  will  go  forward  to 
the  Secretary  of  the  society  for  action. 

[N.  B. — This  pericklical  contributes  firee  of  charge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  do  so.] 
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Qaologioal  Mmgamn© 

OR 

Xnontl^Iij  3ournaI  of  (Beology: 

WITH  WHICH  IS  INCORPORATED 

'•XHK    GEOLOGIST." 

EDITED  BY 

HENRY  WOODWARD,  LL.D.,  P.  R.  S.,  PresG.  S.,  P.  Z.  S.,  P.  R.  M.  S. 

OP  TUB  BRITISH  MUSEUM  OP  NATURAL  HISTORY  ; 

ASSISTED  BY 

.  ROBERT  ETHERIDGE,  F.  R.  S.  L.  &  E-,  P.  G.  S.,  P.  C.  S.»  &c. 

WILFRID  H,  HUDLESTON,  M.  A.,  F.'  R.  S.,  F.  G.  S  ,  P.  L.  S.,  P.  C.  S- 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c. 

AND 

HORACE  BOUNGBOKE  WOODWARD,  P.  G.  S. 


The  NEW  SEBIES.    Decade  lY.    Vol.  n.No.  1-4. 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED   BY 

MESSRS.    DULAU    &   CO.. 

37  SOHO  SaUABE,  LOITDON,  W. 

II  is  earneaUy  reqaested  that  Sabacriptions  may  be  sent  to  Dulau  and 
Co.  in  advanoe.  SabecribeiB  oilSs.  for  the  year  will  receive  the  Maoazinb, 
Post-free,  direct  on  the  Ist  of  each  Month.     Single  copies  Ij.  6<l.  each. 


All  Communications  for  this  Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  in  future  be  addressed  to  the  Editor,  care  of 

MESSES.  DULAU  &  GO.,  37  Soho  Square,  London,  W. 
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Special 
AnDouncement 


-  IN  - 


MICROSCOPY. 


UBIHO  tiM  iMt  few  Wllfcl 

I  1mt«  bMB  bo^f  yntpariac 


from  UfB,  iiuik«  plain  all  detalb. 
InclosiTe  SabMsrlptloii,  Se.SS,  poat-fre«.    Fall  prOfMotvt 
The  following  are  among  the  Slide*  included  in  thie  Seriee : 


1) 

for  1 ... 

hare  arranged  them  ae  uMler  In 
UhutrAtod  SeriM. 

The  in*  or  theee  ie  fbaW- 
OTaaoopioal  H»fliiii  te  !■»- 
line  goolofy. 

^The  aeeood  Beriei  (tIb.:  Ibat 
fbr  ISW)  ooMleti  of  U  M^enUd 
praparatioM,  all  of  the  hlgheic 
pomible  excelleneeaad  gaaiaatoed 
penaaoeat  Tha  14  iMdae  appear 
ia  qaarterly  ImtallmeBt^aad  are 
aooompaaied  b/oTerlM 
of  doterlpttwo 
dealing  ia  pimeeat  bat  ezaot 
aer  with  the  aaatomy,  Ufe^ialofT 
and  habite  of  the  reepeettre  aab- 
Jeete.  while  1«  ftaU-paco  vMaOmm 
of  photo  ainfTMica,  dr»wm 


» following 
1.  Colony  of  the  lorely  Badiolarlaa  Sifkmro- 

aoum,  ihowing  paraeitic  alg«.  40o 

S.  The  loTely  Zoophyte  Obelto,  polype  toXtf 


on  appUeaMoa. 


of   Boey 


S6c 

40c 
40c 
40e 


«.  Lovely  Bznanded  Zoophyte  BmtaimU     60c 

7.  Opoeram-ebrimp  Mifdt,  ehowlag  aadl- 
tory  orgaa  in  tail  38e 

8.  The  epiendid  rare  orgaa-pipe  Polyaooa, 
Licktmopon  40e 

9.  Intlre  larval  Plalee,  eye  Jaat  taralag 
from  blind  aide  and  6  other  eqoally 
flaeelidea.  60e 


expanded. 
S.  Blalked  etage   of   the  larra 

reather  Star  (onfedoa) 
4.  An  entire  8ea^Ilatterfly(Pt«ra|>o<l). 
A.  Lovely  expanded  Zoophyte  fljyaoofyae. 

The  pricee  agmioit  each  are  thoee  at  which  the  preparatlone  are  eold  eeparataly.  itkom- 
ing  what  acheap  lot  I  offer  In  eeriee  at  $6.26,  poet  free.  A  few  eeti  of  Seriee  1  etiU  available. 
16.26,  poet  tn«.    Sample  Slide,  60c.,  poet  tr—. 

Prot  J.  R.  AIneworth  Davie,  Unlveraity  Obllege,  Aberyetwith,  writes:  "Allow  am  to 
eongratulate  yon  on  the  very  neeftal  work  yun  are  doing  by  the  poblicatloa  of  Joaraal,  with 
acoompanying  elidea,  which  are  moit  ADMimABLX. 

~  Saperb  microeoopical  preparatione  of  PtmIIUmi  TJaaai. — I  have 

» in  obtain' 


Botany. 


been  nnfortnnate  in  obtaining  a  quantity  of  theee  i 
muet  lovely  in  the  whole  pUnt  kingdom— and  have  arvaaged  them 
intwoeetaof6eaeh,atthepriceof$l^  per  art,  or  1196  for  th* 
two.    The  ;noet  exoiiiaitely  channlag  elldee  that  coold  poaribly  be 

imagined  for  exhibiUon  at  popular  getheringe.    Aa  tiie  quantity  la 

^^^^^^^^^^^""     very  hmited.  I  am  unable  to  eell  single  elidee. 

MIcroaooplcal  Stodloa  la  BotMiy,— In  anewer  to  many  reqneeta,  I  have  ar- 
ranged 90  magnifloent  preparatione  In  a  eeriee  on  eimlliir  linee  to  that  in  marine  aoology  de- 
scribed above. 

The  lint  series  is  now  begun  and  oampnees  90  higheet-class  slides  (such  as  sell  singly 
at  26c  to  35c  each),  iUuetratad  by  deeoripUve  letterprem  and  20  specially  beautiful  pholo-micro- 
grH^bs  of  the  eectlone. 

Subecriptione,  $6.96  only,  for  all,  a  sum  which  would  be  cheap  for  the  seriee  of  illns- 
trations  alone. 

Prof.  J.  W.  Oarr.  Unlveiaity  Obllege,  Nottingham,  writes:  •«Toar  Botaakal  flMea 
are  the  moet  beautifbl  I  have  ever  seen.  The  following  are  assoag  the  slidee  already  issaad  Ih 
above  linee : 


1.  Tr.  sec.  flower4)ud  of  Lily  S6c 

2.  **    **  do       of  Dandelion  30o 

3.  Long*l  sec    do       of       do  26c 

4.  do  fhilt    ofFig  30c 


6.  Tr. 
6     " 

7.  Long*L  sec.  double  flower  of  Peoay 

8.  LeaMkll  of  Sycamore 


:.fhUt  of  Date  (splendid) 
flower  of  Bfek»eMlMia 


36c 

aoc 


25c 


I  ffuarantee  the  perfieotloii  of  all  my  mounts  and  will  be  pleated  to  aend 
selections  on  approval  Lo  approved  correspondents. 

A  great  range  of  Miscellaneous  2:oological  and  Botanical  slides  la  atock 
at  prices  from  $i-3o  per  dozen. 

Cost  of  Mailing,  i  slide.  lo  cents ;  a  slides,  15  cents ;  3  slides,  so  ceata  aad 
so  on.    Large  parcels  by  express  at  very  cheap  rates. 

Speciality.  Marine  S^oology  (especially  ia  expanded  Zoophytes  aad  lanral 
stages,  and  plant  and  flower  anatomy. 

Temaa.  Remittance  by  P.  O.  O..  draft  on  London,  or  U.  8.  paper  cnrrency,  tlie 
former  preferred.  If  wished,  Mr.  0.  W.  Smiley.  Washington.  D.  '".  will  bold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promiacd  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Microacop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 

Blologiosl  Station,  Jeney,  Bngland.  Qpselallst  U  Mkrassopisal  MsaaUac. 
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licroscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may  be 
xamined  without  removal  before  mounting.  They  are'  prepared  with 
'he  utmost  care  by  Walter  WHrrE,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  C,  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
^ood  that  I  want  more.  As  a  well^^nt  and  well-stained  section  it  it 
jqual  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 

f        Catalogue  of  172  objects, $0.02 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

GHAS.  W.  SMILEY,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  offered  at  the  moderate  price  of  85.50  per  ream.     We 
al-*o  furnish — 
No.  1.    Genus  cover,  16Jx24  inches,  at  S  4.00  per  100 

2.  ''                "          ''  2.50 

3.  ''  "  "  1.50 
Dryers,  12x18  '*  2.00 
Species  sheets,          16*x23i     *'  .50          '' 

Orders  will  receive  prompt  attention.     Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C. 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  hi.ve  writ- 
ten for  back  numbers  of  THE  MICROSCOPE  which  are  ex- 
baasted.  For  any  five  of  the  following,  we  will  give  a  year's 
subscription  : 

1881,  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  June,  Ang.  1884,  Maf., 
Aug.,  Sept.,  Nov.  1885,  Mar.,  May.  1886,  Jan..  May,  June,  Aug.,  Sept.  18^, 
Aug.  1888,  Feb.,  Apr.,  May,  Dec.  1889,  Jan.  1890,  Jan.,  Feb.  June.  1891,  Jan., 
Jul  J,  Aug.,  Nov.     1892,  Feb. 
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TO  SCIENTISTS. 


g     For  the  past  two  years  we  hai 
^jinade  unusual  efforts  in  elevati"" 
^  the  standard  of  workmanship 
^our  microscopes.     Improveme 
[have  been  made  in  constructioj 


aM 


iwe  have  introduced  ingenious 
.systematic   methods  of  w^orkin 
by  w^hich  we  obtain  accuracy  •; 
I  delicacy  of  movements  Avhich 


unapproached,  higher  optical 
suits    have     been    attained, 
withal  prices  have  been  redtt< 
!  throughout. 


SEND  FOR  COMPLETE  CATALOGUE- 

S^USCH  &  LOM 

Optical  Co., 


I 


Rochester,  N.  Y.  # 


New  Yoxit  ^ 


Digitized  by  ^ 


^  -  ^  A^^l 


C 


The  Ame 

MONTHLY 

D 


CONTAINING 


CONTRIBUTIONS  TO  BIOLOGY. 


Chas.  W.  Smiley,  Publisher,  Washington,  D.  C.  V    ^"^  "  Ir42 

Tkiims:  For  the  United  States,  $2.00.     .For  Great  Britain.  8  SHiLLiNoa^lpgARH.^ 


Vo^  XVII,  No.  8.         AUGUST,  1896. 


No.  200. 


i 

■4. 

1 


GH.  MARCH  AMD'S 


TRADE  MARK. 


^ 


QLYCOZONE 

FERMENTATION   OF   FOOD   IN   THE   STOMACH. 
JTERFUL   REMEDY   FOR   HEALING   PURPOSES.     CURES: 

lA,  GASTRITIS,  ULCER  OF  THE  STOMACH,  HEART-BURN. 

book  of  80  pages  giving  articles  by  contributors  to  medical   literature. 
WILLING  TO  PAY  EXPRESS  CHARGES  WILL  RECEIVE  FREE  SAMPLES  ON  APPLICATION. 
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The  Development  of  the  Free-Swimming  Medusae  of  Obelia 
Commissuralis. 

By  GEORGE  W.  NORTON, 

.    MIDDI«ETOWN,     CONN. 

The  development  of  the  bell-shaped  medusffi  has  been 
quite  completely  worked  oiit,  while  that  of  the  saucer- 
shaped  medusaa,  such  as  is  found  among  the  Campanu- 
lafian  hydroids,  has  been  studied  but  comparatively 
little.  The  development,  however,  of  theCampanularian 
jelly  Ash,  forms  a  no  less  interesting  and  instructive  line 
of  study  than  that  of  their  bell-shaped  relatives,  and 
especially  is  this  true  if  we  make  a  comparative  study 
of  the  development  of  the  two  and  note  wherein  they 
agree  and  differ  in  their  mode  of  development. 


EXPLANATION  OF  THE  PLATES 


Fig.  1.    A  branch  of   a  hydromeduflarinm. 

(a)  the  reproductive  calycle. 

fig.  2.  The  reproductive  calycle  highly 
Bnagnifled.  (a)  the  medusa,  (b)  the  calycle. 
(c)  a  young  bud. 

Fig.  3.  A  section  through  a  medusa  bed  in 
an  early  stage,  (a)  the  ectoderm,  (b)  the 
endoderm.     (c)  thickening  of  the  ectoderm . 

Fig.  4.  A  section  through  a  bud  more  ad' 
vanced.    (a,  b,  c)  the  same  as  in  flit.  3. 

Fig.  6.  A  later  stage  of  the  bud  shown  in 
flg.  4.  (a)  the  cells  forming  flrom  the  ecto> 
dorm,    (b)  the  same  as  in  flg  3. 

Fig.  6.  A  later  stage  of  the  bud  shown  in 
flg.  6.  (a)  ectodermal  cells  arranged  in  two 
l^era.    (b)  the  same  as  in  fig.  3. 

Fig.  7.  A  more  advanced  stage  of  the  bud 
shown  in  flg.  6.    (a)  the  sut>-umbrella  cavity. 

(b)  tha  proboscis,    (c)    the  stomach,    (d,  a) 
the  endoderm. 

Fig.  8,  A  further  development  of  the  same 
bud.    (b)  th9  probotois.    (c,  d)  the  ectoder- 


mal  layers  which  break  through  and  form  the 
opening  to  the  sub-umbrella  cavity,  (e)  the 
sub-umbrella  cavity. 

Fig.  9.  The  medusa  ready  to  break  loose 
from  the  manubrium  of  the  calycle.  (a)  the 
mouth.  (!•)  the  tentacle,  (c)  the  circular 
canaK.    (a)  the  stomach. 

Fig.  lU.  A  cross  section  of  the  bud  in  flg. 
8  as  Indicated  by  a.  (a)  the  radial  canals. 
(b,  c,  d)  ectodermal  layen.  (e)  the  mouth  or 
iBSophagus.  (f>  the  sub-umbrella  cavity. 
(g.  h,  i)  the  enaodermal  lavers. 

Flg.  11.    A  ft-esh  tentacle  highly  magnifled 

(a)  the  thread  cells. 

Fig.  12.  A  medusa  at  time  of  birth.  The 
tentacles  ar«  here  represented  to  be  much 
shorter  than  they  should  be  to  be  in  proper- 
cion  with  the  rest  of  the  bodv.    (a)  a  tentacle. 

(b)  a  radial  canal,  (c)  the  circular  canal,  (d) 
the  month,  (e]  the  proboscis,  (f)  an  octocyst. 
(g)  the  sub-umbrella  cavity. 
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The  object  of  this  paper  is  simply  to  show  the  develop- 
ment of  one  of  the  free-swimming  Campanularian  medusae 
— that  of  Obelia  commissuralis,  while  no  attempt  is  made 
to  describe  the  sexual  method  by  which  the  medusaagive 
ri8«  to  the  hydroid^l  forms. 

This  particular  specie  is  found  growing  along  the  rocky 
shores  of  the  Atlantic  Ocean,  from  Nova  Scotia  to  Charles- 
town,  South  Carolina,  attached  to  stones  or  sea-weeds  of 
various  sorts.  The  material  for  this  work  was  found 
growing  on  the  ropes  attached  to  lobster  pots  which  were 
set  near  the  Biological  Laboratory,  Cold  Spring  Harbor, 
Long  Island.  On  these  ropes  the  hydroids  were  found 
growing  luxuriantly,  even  to  a  considerable'  depth  below 
the  surface  of  the  water.  The  material  having  been 
collected,  four  different  fixing  solutions  were  made  use  of 
in  preserving  it,  Corrosive  Sublimate,  Perenye's  Fluid, 
Fleming's  Solution,  and  Picro- sulphuric  Acid.  The 
latter  proved  the  most  satisfactory,  preserving  the  tissues 
so  as  to  show  the  cellular  structure  very  distinctly. 
The  material  having  been  treated  with  these  various 
fixing  solutions,  was  than  preserved  in  alcohol,  and  later 
the  development  was  made  out  by  staining  and  cutting 
sections  according  to  the  usual  method. 

The  reproductive  organ  of  Obelia  consists  of  a  repro- 
ductive calycle  (fig.  1,  a)  which  occupies  the  forks  of 
branches  and  is  composed  of  a  horny  sheath  (fig.  2,  b) 
which  surrounds  a  central  portion,  the  manubrium.  The 
manubrium,  in  accordance  with  the  general  structure  of 
the  Coelenterates,  is  composed  of  two  cellular  layers,  the 
ectoderm  and  the  endoderm  and  on  this  manubrium  the 
the  medussB  are  developed  by  a  process  of  budding.  The 
first  step  to  be  noticed  in  the  development  is  a  slight  thick- 
ening of  the  ectodermal  layer  of  cells  (fig.  3,  c)  on  one 
side  of  the  manubrium  of  the  calycle.  Soon,  however,  both 
ectoderm  and  endoderm  push  out  from  the  axis  of  th^  man- 
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abriam  at  the  place  of  ectodermal  thickening  and  form  a 
bad  (fig.  6)  while  at  the  same  time  the  ectodermal  thicken- 
ning  is  still  further  increased  by  the  formation  of  new  cells 
(a) — these  cells  being  formed  from  the  ectoderm  alone. 
Thebndcontinues  its  growth  till  it  becomes  decidedly  pear 
shaped  (fig.  6)  and  the  mass  of  ectodermal  cells  has  become 
arranged  in  two  layers  (a)  which  have  almost  entirely 
separated  from  the   ectoderm.     The   endoderm  has  also 


grown  out  into  the  bud,  forming  a  sort  of  cup.  At  tht) 
next  step  (fig.  7),  we  find  several  marked  changes.  The 
shape  of  the  bud  has  changed  from  its  pear-shape  to 
•nearly  sphericnl.  The  two  cell  layers  of  ectodermal  ori- 
gin have  become  separated,  forming  a  cavity  (a)  which 
subsequently  becomes  what  corresponds  to  the  bell-shaped 
cavity    in   the    bell-shaped     medusae   of  the   Tubularian 
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hydroid.  The  endoderm  (d,  e)  has  now  grown  out  aroand 
the  edge  of  the  bud,  forming  a  deep  cup,  and  has  also 
made  an  evagination  (b)  which  in  the  beginning  of  the 
proboscis.  The  two  endodermal  layers  (d,  e)  forming 
the  cup,  remain,  for  a  time,  entirely  separate.  Subse- 
quently these  two  layers  grow  together  with  the  excep- 
tion, first,  of  the  large  four-cornered  cavity  (c)  which  be- 
comes the  stomach,  secondly,  of  the  four  radial  canals 
(fig.  10,  a),  and  thirdly  the  circular  canal  (fig.  9,  c)  which 
is  connected  with  the  stomach  by  the  radial  canals. 
The  bud  now  changes  from  a  nearly  spherical  shape  to  a 
broadly  discoid  form  (fig.  8)  and  here  seems  to  be  the  be- 
ginning of  an  important  step,  which  is  the  gradual 
broadening  of  the  developing  bud  to  form  the  Campanu- 
larian  medusa,  instead  of  retaining  its  spherical  form  and 
developing  into  the  Tubularian  medusa.  The  proboscis 
(b)  has  now  become  much  more  prominent;  while  at  the 
same  time,  the  two  ectodermal  layers  (c,  d)  have  become 
thinner  over  the  proboscis  and  subsequently  break 
through,  forming  the  opening  to  what  corresponds  to  the 
bell-cavity  of  the  Tubularian  Medusa,  or  the  sub-umbrella 
cavity.  We  now  have  the  sub-umbrella  cavity  lined  with 
a  layer  of  cells  of  ectodermal  origin.  This  layer  unites  with 
the  ectoderm  of  the  outside  of  the  bud,  thereby  forming  the 
edge  of  the  disk  which  surrounds  the  sub-umbrella 
cavity.  We  thus  have  one  continuous  layer  of  ectod- 
ermal cells  covering  the  outside  of  the  bud  and  lining  the 
sub-umbrella  cavity.  The  tentacles  make  their  appear- 
ance as  buds  (fig.  9,  b)  on  the  edge  of  the  disk.  These 
buds  are  outgrowths  of  both  ectoderm  and  endoderm,  so 
that  the  tentacles  contain  both  the  ectodermal  and  endo- 
dermal cell  layers.  As  the  tentacles  grow  they  curl  in- 
wardly upon  themselves,  so  that,  until  the  time  of  birth, 
they  appear  as  broad  crenulations  (fig.  2,  a).  The  mouth 
also  makes  its  appearance  by  virtue  of  a  separation  of 
the  cells  (a)  at  the  end  of  the  proboscis. 
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The  bad  is  now  ready  to  begin  its  free  existence  as  a 
medusa;  and  by  a  few  vigorous  contractions,  breaks  its 
connection  with  the  manubrium  and  passes  out  at  the 
end  of  the  calycle.  In  the  very  act  of  extrusion,  its 
disk  expands  and  the  tentacles  unroll,  so  that,  by  the 
time  the  medusa  is  free  from  the  calycle,  it  is  fully  ex- 
panded and  begins  at  once  the  act  of  swimming.  At  birth 
the  medusa,  has  sixteen  tentacles  (IBg.  12,  a)  of  which 
one  is  opposite  each  of  the  four  radial  canals  and  three 
others  are  arranged  at  equal  distances  in  each  space  be- 
tween any  two  of  these  four.  There  is  the  sub-umbrella 
cavity  (g)  in  the  centre  of  which  is  the  proboscis  (e)  and 
in  the  centre  of  this  we  find  the  mouth  (d)  which  opens 
into  the  stomach — a  four-sided  digestive  cavity,  from 
each  corner  of  which  a  radial  canal  (b)  extends  outward. 
These  canals  extend  nearly  to  the  edge  of  the  disk,  where 
they  connect  with  the  circular  canal  (c)  which  passes 
through  the  entire  circuit  of  the  margin.  Through  these 
canals  a  constant  circulation  of  water  is  kept  up  by 
means  of  large  vibratile  cilia  There  are  also  eight 
otocysts  (f)  at  the  bases  of  the  eight  tentacles  which 
stand  one  on  each  side  of  the  four  radial  canals.  They  . 
are  circular  in  outline  and  contain  in  their  centre  a  highly 
refractive  body.  As  to  the  development  of  these  I  was 
able  to  make  out  practically  nothing. 

The  development  of  the  Campanularian  medusa  resem- 
bles in  many  respects  that  of  the  Tubularian  medusa. 
This  is  evident  from  a  comparison  of  these  figures  with 
those  by  Korschelt  and  Heider  in  their  Text  Book  of 
Embryology,  fig.  16.  The  sub-umbrella  cavity  of  the  one 
is  formed  in  almost  identically  the  same  way  as  the 
bell-cavity  of  the  other.  The  same  is  also  true  of  the 
radial  canals,  the  circular  canal,  the  proboscis,  and  the 
stomach.  The  important  difference  in  the  development 
of  the  two  is  the   gradual     change    in    the    form   of   the 
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Campanularian  bud  from  nearly  spherical  to  a  broadly 
discoid  form,  which  resalts  in  the  flat,  saucer^shaped 
Campanularian  medusa,  instead  of  the  bell-shaped  Tabu- 
larian  medusa. 

CYSTIN. 

By  B.   cutter,  M.  D., 

NEW  YOBK. 

Cystin  is  not  so  rare  as  thought.  It  is  of  clinical  im- 
portance. A  variety  of  rheumatism  is  called  "cystinic" 
because  cystin  predominates  in  the  blood,  and  rheumatism 
is  a  '*gravel  of  blood"  (Salisbury). 

Cystin  is  also  found  in  urine  and  sputum.  It  is  C6  H12 
N2S2  04,  and  is  to  be  regarded  asa  sulphur  carbohydrate 
with  N.  It  is  probably  a  normal  body  if  kept  in  solution 
in  the  blood  by  plenty  of  water  being  supplied  to  the  sys- 
tem. It  is  to  be  eliminated  in  the  urine,  feces,  sweat, 
and  expectoration  in  solution.  When,  from  absence  of 
su£Bcient  water  or  other  reasons,  it  is  concentrated  and 
crystalized  into  flat  hexagons  with  a  thickness  of  about 
one-eight  of  its  diameter,  sometimes  with  slightly  irreg- 
xxlfLT  or  anfractuous  outlines,  sometimes  with  a  hilus, 
sometimes  with  section  cut  out  as  a  piece  of  pie  is  cut. 
Color,  white.  Sometimes  found  alone,  butoftener  associ- 
ated with  other  blood,  urinal,  sweat,  or  sputal  crystals, 
with  hyaline,  blue,  bronze,  emerald-green,  ruby-red,  pig- 
mental matters,  which  are  to  be  expected  when  enough 
water  is  not  drank  or  when  waters  loaded  with  salts  are 
imbibed.  But  cases  where  cystin  is  found  oftenest  are 
those  in  which  sulphur  has  largely  entered  as  food,  i.  e., 
yolks  of  eggs.  Or,  to  put  it  the  other  way,  when  patients 
have  eaten  the  yolks  of  eggs  they  present  cystin  in  their 
blood  or  urine. 

Recently  I  found  cystin  in  the  blood  of  a  tuberculous 
lady  to  whom  yolks  had  been   forbidden.     Asked    if  she 
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had  not  eaten  yolks  in  the  whites  of  eggs  ordered,  she 
said  ''yes."  The  same  day  a  lady  treated  for  the  pres- 
tages  of  fatty  degeneration  showed  cystin  in  her  blood. 
She  confessed  to  eating  yolks. 

Lately  also  my  son,  Dr.  J.  A.  Cotter,  had  a  case  of 
cystinic  rheumatism  traced  to  eating  yolks  of  eggs  largely, 
against  orders  to  the  contrary.  But  yolks  of  eggs  must 
not  be  judged  to  have  a  monopoly  of  cystinic  formations. 
Some  years  ago  a  middle-aged  man  applied  for  relief 
from  sciatica.  His  blood  showed  cystin  as  seen  in  Fig.  1. 
I  forgot  about  the  urine.     But  yolks  were    not  food    fac- 
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tors.  He  was  put  on  hot  water  and  plenty  of  lemon 
juice.  The  next  day  the  cystin  was  gone  from  his  blood 
and  the  sciatica  with  it.  The  physical  characters  of  cystin 
reasonably  explain  the  pains,  swelling  and  tenderness  of 
the  parts  affected. 

PRINCIPLES  OF  FORMATION. 

From  the  above  they  may  be  inferred  as 

1.  Lack  of  menstruum  in  food. 

2.  Sulphur  in  excess  in  food. 

3.  Lack  of  elmination. 

4.  Retention. 

TREATMENT. 

1.  Supply  menstruum  in  abundance.     Distilled   water 
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is  the  best,  as  it  has  no  saline  bodies  to  directly  diminish 
its  solvest  powers. 

2.  Lemon  juice. 

3.  Remove  sulphur  foods  as  far  as  possible.  This  is 
stopping  causes  and  shows  the  close  relation  of  dietetics 
to  the  practice  of  medicine  as  curative  or  detective. 

4.  Elimination,  as  indicated,  is  secured  by  the  plenti- 
ful use  of  hot  water,  one  pint  one  hour  before  meals  and 
on  going  to  bed,  by  hot,  dry  or  vapor  baths  and  by  keep- 
ing the  cystin  in  solution  so  that  it  will  exosmose  into  the 
"primae  viae"  for  expulsion.  Solid  bodies  must  gener- 
ally be  liquefied  before  elimination.  If  we  can  judge 
from  experience,  lemon  juice  is  the  best  solvent  of  cystin. 
Saline  eliminants  are  not  desirable,  because  there  are  too 
many  salts  in  crystal  already,  and  saline  eliminants  only 
add  to  the  load  already  too  burdensome  to  be  borne. 


On  the  Application  of  a  Recently  Isolated  Abrasive  Substance 
to  the  Study  of  Hard  Mineral  Substances  and  Metals. 

By  K.  M.  CUNNINGHAM, 

MOBII«B,    Al^A. 

As  an  introduction  to  the  subject  matter  of  the  above 
title,  it  may   be    appropriate  to  refer  to    the    fascinative 
power  associated  with  the  hope  of  an  artificial  synthesis, 
;  or  production  of  the  diamond  in  the  modern  laboratory,  as 

I  contradistinguished  from  its  past  production  in   nature's 

j  laboratory.     And  among  all  who  have    been   allured  by 

the  alchemy  of  this  hope,  many   have  eagerly  sought  its 
j  solution,  by  operating  on  the   various   forms  of   natural 

I  or  artificial  carbonaceous  matter;  but  apparently  in   vain. 

'  But  if  electrolytic  chemistry  has  thus  far  failed  to  pro- 

;  duce  pure  crystallized  carbon,  it  has  nevertheless,   in  the 

fruitless  search,  given  to  science  and  the  arts-  many  use- 
ful substances;  more  and  more  approaching  to  the  cbar- 
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acters  of  the  coveted  diamond;  and  even  at   the   present 
time  we  are  apprised  that  M.    Henri  Moiwsan    of   Paris, 
has  produced  by  the  electrolytic  union   of  boracic   acid 
and  carbon,  a  mineral  substance,  which  proves  to  be  the 
hardest  known  substance  in  nature,  as  it   readily    wears 
away   the    diamond   heretofore   known  as   at  the   head 
of    the    list   of   minerals    in   hardness,    and    that    the 
new  mineral  substance  may  be  produced   in    commercial 
quantities;  but  as  it  is  likely  to  remain  for  a  considerable 
period  or  lapse  of  time  a  mineral  curiosity,  not    readily 
accessible  to  the  working  world,  we  can  at  least  congratu- 
late M.  Moissan  on  his  success  in  its  production  as  a  min- 
eralogical  novelty.     Previous  to  the  announcement  of  M. 
Moissan's  various  electrolytical  furnace  products,   a   new 
abrasive  substance  had   already  been   heralded,   far  and 
wide,  as  the  discovery  of  an  American  citizen.     This  sub- 
stance became  known  under  the  trade  name  of  carborun- 
dum, and  was  promptly   introduced  among   the    trades 
heretofore  using  emery  and  corundum  as  being   in    some 
cases  superior  in  its  cutting  or  abrading  qualities.     This 
material  proved  to  be  a  result  of  an  electrolytical  union 
of  Silex,  Alumina  and  Carbon;  and   presenting   itself   in 
the  shape  of  very  small  crystals  of   a  distinct   crystallo- 
graphic  system,  of  bluish  and  greenish   hues.     The  dis- 
coverer of  this  new  substance  protected  his  process  by   a 
patent,  and  thus  put  it  on  a  commercial  basis.  After  the 
new  substance  had  been   announced  as  a   candidate    for 
public  favor,  I   became   very  much   interested  in  it,  and 
finally  became  aware   of  its  character  and  properties,  as 
adapted  to  dental  tools,  and  of  its   remarkable    efficiency 
in  cutting  away  the  enamel  of  teeth.     For  several  years 
previous  to  the  announcement  of  the  production  of   Car- 
borundun,  I  had  at  intervals   studied   the   products  re- 
sulting from  the  electric  combustion  of   carbon    rods,    in 
the  hope  of  detecting  some  interesting  microscopic   char- 
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acters,  if  any  such  there  might  have  heen;  but  most  of 
these  studies  were  ineffectual  until,  about  the  month  of 
July  of  the  past  year,  I  took  the  matter  up  again  and 
finally  succeeded  in  solving  the  mystery  that  had  evaded 
my  previous  attempts.  The  cue  by  which  I  unlocked  the 
secret,  came  about  in  this  wise.  It  occurred  to  me  to 
trim  down  on  a  glass  slip  the  burned  end  of  a  carbon 
point,  and  over  this  dust  rapidly  stroking  the  back  edge 
of  a  pocket  knife  blade,  during  the  experiment  I  noted  a 
peculiar  frictional  effect  arise  in  driving  the  blade  through 
the  carbon  powder,  and  on  submitting  the  slide  thus 
traversed  by  the  strokes  to  the  microscope  I  saw  that 
many  fine  lines  were  traced  in  the  body  of  the  glass  as  if 
cut  with  a  diamond  splinter.  Further  expanding  this  idea, 
I  also  remembered  that  a  black  carbon  dust  was  period- 
ically brushed  out  of  the  globes  by  the  lamp  trimmers  on 
their  daily  rounds,  so  I  thought  that  I  would  also  examine 
this  dust  material  under  the  microscope.  With  this  in  view 
I  engaged  a  lamp  trimmer  to  secure  for  me  a  sample  of 
the  carbon  dust,  brushed  away  daily  as  of  no  value,  in 
return  for  which  service  a  small  gratuity  was  given.  I 
thus  secured  several  pounds  of  the  dust,  and  was  thus 
enabled  to  study  it  from  numerous  points  of  view.  I 
found  the  material  to  be  made  up  of  minute  coke  debris, 
and  myriads  of  minute  glassy  spherules,  black,  opaque 
limpidly  transparent. 

I  found  that  the  glass-like  spherules  if  rolled  be- 
tween glass  slips  under  good  pressure,  were  seen  to  be 
plowed  up  as  if  by  a  snow  plow,  a  ridge  of  snowy  white 
glass  powder  being  left  in  the  wake  of  the  rolling 
spherule  under  pressure.  I  then  conceived  the  idea  of 
testing  the  powder's  abrading  action  on  hard  flint-like 
minerals.  For  this  purpose  I  made  use  of  a  small  fragment 
of  an  emery  wheel  heretofore  used  when  preparing  sur- 
faces on  the  fossiliferous  limestone  or  soft  rock  material. 
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I  poured  a  quantity  of  the  carbon  dust  on  the  emery 
plate  and  added  some  water  and  selected  a  piece  of 
granite  to  test  its  cutting  qualities,  finding  that  the  gran- 
ite was  quickly  abraded. 

I  next  tested  it  with  a  specimen  of  flint,  and  found 
that  the  results  were  as  remarkable  as  with  the  granite. 
I  next  ascertained  that  the  same  dust  would  also  give  a 
finished  mirrored  polish  to  the  flint  and  granite  speci- 
mens. After  having  ascertained  the  feasibility  of  the 
material,  I  immediately  secured  specimens  of  all  of  the 
various  kinds  of  hard  minerals,  such  as  are  brought  into 
any  maritime  port,  as  ballast  from  other  distant  ports, 
and  testing  them  rapidly  in  succession,  I  found  that  all 
known  accessible  rock  specimens  were  tractable  to  this 
treatment,  and  as  a  result  of  these  experimental  tests 
and  trials  I  was  enabled  to  study  several  varieties  of  the 
granitic  rocks,  serpentine,  copper,  iron  and  nickel  slags; 
glass,  flints,  agates,  basalt,  porphry,  carborundum  wheels; 
trachytes,  cherts,  the  silicified  fossiliferous  pebbles,  and 
siiicified  woods  peculiar  to  the  sub-carboniferous  forma- 
tions of  Alabama;  the  hematite  ores,  silicified  vertebral 
bones,  phosphatic  flints  of  Florida;  the  various  metals  as 
iron  and  steel,  etc.,  so  that  I  then  realized  that  this 
simple  analytical  method  might  be  practically  applied 
to  the  study  of  all  minerals  and  metals  with  the  possible 
exception  of  the  diamond  itself.  During  a  part  of  these 
initial  experiences  I  used  as  a  grinding  or  polishing  sup- 
port one  of  the  squared,  tempered  steel  plates  used  in 
the  chalk  engraving  process,  and  found  that  the  polishing 
power  of  the  material  had  turned  the  steel  plates  into  a 
perfectly  reflecting  face  mirror.  In  the  internal  struc- 
ture of  flints  as  polished  by  the  means  noted  herein,  one 
may  note  the  large  variety  of  organic  remains,  as  for- 
aminifera,  radiolarian  like  forms,  sponge  spicules,  retic- 
ulated spongy  structures,   Zanthidian  and  other  bodies. 
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In  the  calcedonized  flints,  there  can  be  observed  the 
peculiar  lobulated  concretionary  atrial  or  parallel  wavy 
bands  and  capsular  bodies.  In  the  flint-like phosphatized 
pebbles  of  the  Florida  phosphate  area,  we  can  discern  an 
aggregation  of  foraminiferal  remains,  ranging  in  size  to 
the  most  minute  and  in  the  Jasperized  gravels  of  North 
Alabama,  the  polished  surfaces  permit  the  sponge  spicules 
and  radiolarian  like  spherules  to  be  readily  seen.  In 
the  opalized  radiolarian  clays  of  Mississippi  and  Ala- 
bama, we  can  also  find  the  evidence  of  radiolarians, 
f  oraminifera  and  sponge  spicules.  Polished  faces  on  the 
silicio-calcareous  cement  stones  of  Sendai,  Japan;  and  of 
Jutland  enables  various  phases  of  diatom  structure  to  be 
seen  therein. 

In  my  earlier  efforts  to  obtain  some  knowledge  of  rock 
structure  with  the  aid  of  the  microscope  I  confined  my 
efforts  to  the  strata  of  fossiliferous  origin,  such  as  the 
chalks,  and  crystalline  limestones;  oolitic  strata,  and 
other  easily  reduced  rocks,  and  during  the  pursuit  of  this 
research,  I  made  unlimited  studies  from  every  available 
source,  overlooking  the  harder  series  of  rocks  of  igneoas 
and  metamorphosed  origin,  chiefly  on  account  of  the  ap- 
parent difficulties  to  be  overcome  in  their  preparation, 
as  for  example,  the  necessity  of  having  diamond  treated 
saws  to  slit  the  harder  rocks  into  thinnish  plates,  and  the 
labor  of  reducing  the  slips  to  the  requisite  thinness,  and 
giving  the  required  polish  to  both  faces,  and  for  these 
reasons  I  gave  very  little  experimental  attention  to  the 
subject,  but  contented  myself  with  securing  and  examin- 
ing the  commercial  preparations,  the  product  of  the  lapi- 
dary's art;  so  that  nearly  every  variety  of  mineral  of  a 
fossiliferous  nature  that  came  into  my  possession  was 
subjected  to  study  whenever  the  simpler  expedients  were 
applicable,  and  matters  were  allowed  to  stand  at  this 
stage  until  I  worked  out  the  properties   of   the   spherule 
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dust  of  silicic  carbide,  as  produced  by  the  electrical  des- 
truction of  artificially  prepared  carbon  rods,  and  when 
by  its  application,  I  became  enabled  to  dominate  every 
hard  substance  in  nature,  with  the  exception  of  the  dia- 
mond itself,  I  deemed  my  experiences  as  of  such  a  novel 
character  and  of  sufficient  general  interest  to  communicate 
them,  for  the  benefit  of  all  who  are  interested  in  the  mic* 
roscopic  study  of  Mineralogy. 

During  a  collateral  study  of  a  pseudo-meteoric  iron.  I 
was  enabled  to  make  some  interesting  studies  of  both 
black  and  white  diamond,  by  fracturing,  and  by  polariz- 
ation, and  otherwise,  the  results  of  which  study  present 
much  of  microscopic  interest,  not  hitherto  published  in 
our  Journals  devoted  to  microscopic  science;  and  in  con- 
nection with  the  subject  of  rock  study,  I  might  relate 
that  while  in  Amsterdam,  Holland,  in  the  summer  of 
1887,  I  paid  a  florin  for  ahalf  carat  of  diamond  dust,  while 
visiting  the  largest  diamond  cutting  house  in  that  city. 
The  proprietor  also  brought  me  a  62  carat  diamond  just 
finished  by  them  and  laughingly  remarked  thai  he  would 
sell  it  to  Mr.  Gould  of  the  TJ.  S.,  when  I  pleasantly  re- 
torted, that  we  called  him  **Jay  Gould."  I  carried  the 
sample  of  diamond  dust  in  my  pocket  book  for  five  years  . 
expecting  to  be  able  to  use  it  at  some  future  time  and 
finally,  when  I  became  actively  engaged  in  the  study  of 
the  structure  of  the  real  diamond,  the  long  preserved 
diamond  dust  could  not  be  found,  but  with  * 'Silicon  Car- 
bide" available  everywhere,  diamond  dust  will  not  possess 
the  same  interest  as  it  formerly  did  for  abrading  or  cut- 
ting purposes. 

In  conclusion,  the  requisites  for  the  analytical  adapta- 
tion of  the  facts  already  enlarged  upon  herein,  are  rela- 
tively few  and  inexpensive,  as  a  fragment  of  a  common 
half  inch  thick  emery  wheel,  having  a  surface  allowing 
an  oval  sweep  of  five  or  six  inches,  a  few  pieces  of    com- 


Digiti 


zed  by  Google 


304  THE  AMERICAN  MONTHLY  [Sept. 

moil  grouad  glass,  some  of  the  '^Carbon  dust"  to  be 
secured  direct  from  any  trimmers  of  globe  arc  lights  in 
any  town  where  the  arc  system  is  used.  The  minerals  to 
be  studied  are  surfaced  down  on  the  emery  slab,  with  the 
aid  of  water  and  the  "Carbon  dust,"  the  coarse  scratches 
to  be  removed  by  gentle  rubbing  on  the  same  slab,  and 
the  polish  to  be  given  by  transferring  a  little  of  the  pasty 
liquid  from  the  emery  slab,  to  the  ground  surface  of  the 
piece  of  glass;  the  specimen  must  then  be  rubbed  with  a 
circular  or  straight  motion  until  the  polish  comes  up  on 
the  specimen,  which  takes  but  a  few  moments  to  do. 

Another  way  to  give  the  finishing  polish,  is  to  proceed 
as  follows:  secure  a  piece  of  window  glass  eight  inches 
by  ten  and  pour  a  considerable  quantity  of  the  carbon 
dust  on  the  glass.  Spread  the  same  all  over  the  glass; 
next  let  all  of  the  powder  slide  oflF  of  the  glass,  and  tap 
the  glass  to  detach  all  that  will  fall  off,  it  will  then  be 
observed  that  there  remains  an  exceedingly  fine  layer  of 
the  dust  on  the  glass,  which  dust  must  be  brushed  to- 
gether by  a  small  roll  of  cloth;  this  dust  when  deposited 
on  a  piece  of  ground  grass  or  a  thin  piece  of  smooth 
sheet  iron,  is  moistened  with  a  drop  of  water  and  the 
mineral  to  receive  the  polish  is  rubbed  with  circular  or 
straight  motions  until  a  sufficient  polish  is  attained. 

A  point  is  usually  reached  in  polishing  where  a  sort  of 
suction  contact  is  noted,  and  the  moisture  disappears, 
when  the  polishing  force  is  acting  best.  Should  the  polish- 
ing film  become  dry  while  polishing,  breathe  once  or 
twice  on  the  dry  film  and  the  polishing  force  is  revived, 
as  a  very  little  moisture  seems  to  be  necessary  all  the  time. 
Any  person  who  will  make  the  simplest  effort  to  follow 
the  above  instructions  will  have  success  after  an  hoards 
trial  and  will  then  have  a  key  to  an  indefinite  amount 
of  intellectual  and  scientific  pleasure  awaiting  him  in  the 
field  of  Micro-Mineralogy. 
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From  five  to  ten  minutes'  labor  will  suffice  to  prepare 
almost  any  specimen  of  mineral  or  metal  for  inspection 
under  any  microscope  that  will  admit  of  a  beam  of  con- 
densed direct  light  being  used  between  the  lens  and  the 
polished  surface,  where  the  specimens  are  too  thick  for 
permitting  the  use  of  transmitted  light. 


*   A  New  Species  of  Tenia. 

Dr.  H.  B.  Ward,  University  of  Nebraska,  reports  a  new 
species  of  human  tape-worm  ( Western  Medical  Review) 
to  which  he  gives  the  name  Tenia  confusa.  His  descrip- 
tion of  the  parasite  is  as  lollows  :  Thus  far  only  two  spe- 
cimens of  this  species  have  been  seen,  and  both  were  taken 
from  residents  of  Lincoln.  One  of  them  has  been  almost 
entirely  destroyed  in  making  slides  and  sections,  but  the 
other  is  still  nearly  entire,  and  from  it  were  taken  the 
general  measurements  which  are  given  in  the  following  : 
The  total  length  of  this  specimen  must  have  been  about 
500  cm.  The  terminal  proglottids,  just  re^dy  to  be  sep- 
arated, are  from  5  to  3.5  mm.  in  width.  They  are,  as 
represented  in  Fig.  1,  of  nearly  uniform  breadth  through- 
out their  entire  length,  save  that  close  to  the  end  a  prom- 
inent widening  is  found,  to  which  the  subsequent  proglot- 
tid is  attached.  The  sexual  pores  is  easily  seen,  though 
it  does  not  project  markedly  beyond  the  margin  of  the 
segment.  One  meter  anterior  to  the  end  of  the  specimen 
the  proglottids  measure  15  mm.  long  and  7.5  mm.  wide, 
and  a  meter  further  anterior  they  are  just  about  9  mm. 
square.  In  the  anterior  third  of  the  worm  the  segments 
are  4.5  mm.  long  by  3.5  mm.  wide,  and  near  the  anterior 
end  1  to  1.2  mm.  long  by  0.8  to  1  ram.  wide.  In  general 
then,  it  may  be  said  to  be  much  slenderer  than  Taenia 
saginata,  never  attaining  the  broad  form  which  is  so 
striking  near  the  middle  of  the  chain  in  specimens  of  this 
latter  species.     Cross  sections  show  that  the  new  form  is 
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much  less  muscular,  and  in  fact  more  like  Taenia  solium, 
from  which  it  differs,  however,  in  many  evident  respects. 
A  positive  diagnosis  of  the  species  may  be  made  from 
these  terminal  segments  alone,  by  the  size  and  shape, 
which,  as  the  table  appended  to  the  article  shows,  are 
suflBciently  unlike  corresponding  parts  in  the  two  famil- 
iar forms  of  Taenia  to  be  distinguished  without  great  dif- 
ficulty. 

The  most  striking  peculiarity  of  the  new  species,  how- 
ever, is  the  head.  Unfortunately,  this  was  present  only 
in  one  specimen.  The  long,  very  slender  neck  has  no 
region  which  fails  to  show  the  boundary  lines  of  the  pro- 


FiG.  1. — Two  MgmentB  from  end  of  chain.  Taenia  confuaa  n.  p.  Nine^eaths  natmrnl  rin 
(Original.) 

Fio.  2.— Iload  of  Ticnia  conf^um  n.  ip.  Highly  magnified,  x  aboatl25.  Drawn  with  Abbe 
camera.    Leitz  Oc.  2,  OhJ.  6.    (OriginaL) 

glottids.  It  is  crowned  by  a  small  head  (Pig-  2),  which 
measures  only  0.3  mm.  in  diameter.  The  four  suckers 
are  distinct,  but  not  prominent,  and  produce  no  apparent 
break  in  the  outline  of  the  head.  Most  striking,  however 
even  under  a  low  power,  is  the  rostellum,  which  lies 
drawn  into  a  pit  at  the  anterior  apex  of  the  head.  It  is 
thimble-shaped  and  measures  0.06  mm.  wide  by  0.07  mntt' 
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long ;  it  is  covered  by  six  or  seven  rows  of  minute  hooks 
which  decrease  in  size  from  the  apex  of  the  structure  to- 
ward the  base.  Owing  to  the  thickness  of  the  muscular 
mass  about  the  hooks  and  to  their  diminutive  size,  it  was 
not  possible  in  the  single  specimen  to  determine  exactly 
their  size  and  shape.  One  recognizes,  however,  without 
diflBculty,  the  clear,  highly  refractive  appearance  charac- 
teristic of  such  chitinous  structures.  The  diminutive  size 
of  the  head  led  me  at  first  to  suspect  that  it  was  alto- 
gether lacking  in  this  specimen.  It  is  probable  that  the 
rostellum,  with  its  mass  of  hooks,  gives  a  firm  hold  on 
the  intestinal  wall  of  the  host,  and  the  parasite  may  be 
evacuated  only  with  great  difficulty.  Accurate  diagnosis 
and  records  of  methods  employed  in  removing  the  worm 
are  necessary  to  determine  the  effect  of  the  ordinary 
remedies  on  this  new  species.  It  is  by  no  means  certain 
that  it  will  yield  to  the  same  treatment  as  the  well 
known  species. 

A  table  of  measurements  for  the  three  species  of  Taenia 
which  are  found  as  adults  in  the  human  alimentary  canal, 
is  appended  for  convenience  in  diagnosis.  The  measure- 
ments for  the  familiar  species  are  taken  from  Leuckart. 
The  specific  name  coiifusa  is  proposed  for  this  new  form: 

T.  con-  T.  aagi-  T.  so. 
fasa.       Data.     Ham. 

Length  of  entire  specimen 5  m.     4*8  m.  2-3  m. 

mm.    mm.      mm. 

Length  of  terminal  proglottids 27-35    18-20    10-12 

Width  of  terminal  proglottids 5-3.5 

Greatest  width  of  chain 8-9       12-13      7-8 

Diameter  ot  head 0.3       1.5-2        1 

Diameter  of  suckers 0.12-0.15 


Typhoid  Germs  in  Ice. — The  military  officers  at  Rennes 
(Medical  Press  and  Circular)  have  recently  sufi^ered  from 
a  typhoid  epidemic,  which  has  been  traced  to  the  ice  which 
was  used  to  cool  the  champagne  at  a  banquet.  The  ice 
had  been  taken  from  a  neighboring*  river  at  a  point  where 
the  town  sewers  empty. 
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The  Insolubility  of  Cocaine  in  Vaseline  and  larl 

By  C.  EDWARD  SAGE,  F.  C.  S. 

Being  requested  to  make  a  6  per  cent,  solntion  of  co- 
caine in  adepsine  oil  recently,  it  was  found  that  the  alka- 
loid was  scarcely  soluble  in  that  liquid  except  at  the 
temperature  of  a  water  bath,  and  even  then  it  took  some 
time  to  dissolve,  and  on  cooling  the  alkaloid  crystallised 
out  again. 

The  '  Extra  Piiarmacopoeia'  states  that  cocaine  is  soluble 
1  in  20  of  vaseline,  and  I  have  many  times  prepared  such 
an  ointment,  but  the  fact  that  the  alkaloid  crystallised 
out  from  adepsine  oil  when  dissolved  in  it  in  the  same 
proportion  suggested  the  microscopical  examination  of 
some  "  vaseline-cocaine  "  1  in  20,  with  the  result  that  it 
was  found  to  consist  of  a  mass  of  minute  crystals  inter- 
spersed with  vaseline. 

The  accompanying  drawing  shows  the  appearance  of  a 
thin  layer  when  examined  by  means  of  a  J  in.  objective. 


GrysUlt  from  '*  TMellne-GocaiDe/*  1  In  20.    {%  inch  objectlre.] 

The  vaseline  used  for  preparing  the  ointment  showed 
no  crystals  when  examined  in  the  same  manner,  and  a 
chemical  examination  of  the  cocaine  used  showed  it  to  be 
pure. 

An  ointment  was  made  of  the  same  strength  with  lard, 
and  directly  it  was  set  it  was  examined  microscopically, 
and  showed  no  signs  of  any  crystals  of  cocaine,  bat  after 
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standing  two  hoars  the  alkaloid  began  to  crystallise  out 
in  well  defined  crystals. 

A  solution  in  olive  oil  and  one  in  castor  oil  was  also 
made,  and  these  were  found  to  be  perfectly  stable. 

From  these  results  it  seems  that  neither  vaseline  or 
lard  is  a  suitable  solvent  for  the  preparation  of  an  oint- 
ment of  cocaine,  and  that  the  idea  that  such  a  preparation 
was  better  than  one  containing  the  hydrochlorate  dis- 
solved in  a  little  water  and  rubbed  up  with  the  fat  is 
fallacious. — Pharmaceutical  Journal. 


EDITORIAL. 


Correspondence  with  Editors. — Many  people  wonder 
why  editors  do  not  always  answer  promptly  every  com- 
munication sent  them.  Hardly  any  one  but  an  editor  can 
understand  why.  It  is  this.  An  editor's  mail  consists  of 
literally  thousands  of  items,  all  of  which  are  suggestive 
and  he  would  like  to  respond  in  almost  every  instance. 
The  only  reason  he  does  not  is  the  physical  impossibility 
to  do  so.  Many  an  editor  burns  midnight  oil  without  even 
then  catching  up.  The  piles  grow  bigger  as  days  go  by 
and  something  gets  buried  deeper  and  deeper.  If  he  does 
not  know  without  inquiry  what  to  answer,  that  constitutes 
an  added  cause  of  "neglect."  Few  periodicals  can  afford 
the  necessary  clerical  help  for  doing  up  every  day's  mail 
as  soon  as  received. 

There  are  some  things  which  correspondents  could  do 
to  make  replies  surer.  A  self-addressed  postal  card,  with 
the  question  written  on  it  is  very  likely  to  get  returned  at 
once.  Enclosing  a  self-addressed  envelope  works  well  if 
what  is  to  be  returned  in  it  is  printed  matter,  but  if  a  let- 
ter must  be  written,  that  is  not  so  sure  because  the  thing 
to  say  may  be  uncertain,  when  letter  and  envelope  will  go 
aside  to  wait  future  opportunity  to  look  it  up. 

Don't  be  sensitive  about  the  business  or  lack  of  concil- 
iatory phrases  in  an  editor's  reply.     Don't  suspect  him  of 
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concealments  or  imag-ine  that  he  feels  unkindly.  He  sim- 
ply lacks  time  to  express  to  you  all  these  things. 

A  Monument  to  Pasteur. — It  has  been  decided  to  erect, 
in  one  of  the  principal  squares  in  Paris,  a  monument  to 
the  memory  of  Pasteur,  and  that  this  shall  be  done  by 
voluntary  subscriptions  obtained  in  all  civilized  nations. 

The  Paris  committee  has  therefore  authorized  the  or- 
ganization of  a  committee  for  the  United  States  in  order  to 
g-ive  the  people  an  opportunity  to  assist  in  erecting  this 
tribute  of  appreciation.  This  committee  for  the  United 
States  is  as  follows : 

Dr.  D.  E.  Salmon,  Chairman,  Chief  of  the  Bureau  of 
Animal  Industry. 

Dr.  E.  A.  Schweinitz,  Secretary,  President  of  and  rep- 
resenting* the  Chemical  Society  of  Washington,  Chief 
Chemist  Biochemic  Laboratory. 

Dr.  G.  Brown  Goode,  Treasurer,  Assistant  Secretary  of 
the  Smithsonian  Institution,  Dr.  George  M.  Sternberg. 
Surgeon  General,  U.  S.  Army. 

Dr.  J.  Rufus  Tryon,  Surgeon  General  U.  S.  Navy. 

Dr.  J.  Walter  Wyman,  Surgeon  General,  U.  S.  Marine 
Hospital  Service. 

Prof.  S.  F.  Emmons,  U.  S.  Geological  Survey,  represent- 
ing the  Geological  Society. 

Prof.  Lester  F.  Ward,  President  of  and  representing 
the  Anthropological  Society  of  Washington. 

Dr.  William  B.  French,  Representing  the  Medical  So- 
ciety of  the  District  of  Columbia. 

Hon.  Gardiner  G.  Hubbard,  President  of  and  repre- 
senting the  National  Geographic  Society. 

Mr.  C.  L.  Marlatt,  Assistant  Entmologist,  U.  S.  Depart- 
ment of  Agriculture,  representing  the  Entomological 
Society. 

"^Dr.  Ch.  Warden  Stiles,  Zoologist,  U.  S.  Bureau  of  Ani- 
mal Industry,  representing  the  Biological  Society  of  Wash- 
ington. 

The  members  of  this  committee  will  be  glad  to  receive 
and  transmit  any  funds  that  may  be  raised.     They  supply 
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subscription  blanks,  which  when  filled  will  be  forwarded 
to  Paris  for  preservation. 

Slide  Cabinet. — The  readers  of  the  Journal  will  be  glad 
to  know  that  a  new  slide  cabnet  has  been  put  on  the  mar- 
ket by  Wagenfuehr  &  Hillig:,  506  Olive  Street,  St.  Louis, 
Mo.  We  have  just  received  one  sample  from  the  makers 
and  we  find  it  clean,  light  and  strong  and  we  recommend  it, 
for  it  is  cheap.  This  cabinet  containing  twenty  trays  of 
six  slides  each  is  sent  on  receipt  of  eighty  cents,  to  any 
part  of  the  country. 

American  Microscopical  Society. — The  nineteenth  an- 
nual meeting  of  the  American  Microscopical  Society  was 
held  at  Pittsburg,  on  August  18,  19,  20,  1896,  under  the 
presidency  of  A.  C.  Mercer,  of  Syracuse.  An  address  of 
welcome  was  delivered  by  Dr.  W.  J.  Holland,  chancellor 
of  the  Western  University.  Among  the  papers  read  were 
the  following :  "Comparative  Histology,"  by  Prof.  Edith 
J.  Claypole;  ^'Courses  in  Histology  and  Methods  of  Con- 
ducting Them,"  by  Prof.  S.  H.Gage,  of  Ithaca:  '*Photo- 
micrography  by  the  Use  of  an  Ordinary  Objective  Prac- 
tically Considered,  with  Specimens  of  Work,"  by  Thomas 
J.  Bray,  of  Warren,  O.  **On  Astronomical  Pholographs, 
with  Photomicrographic  Apparatus,"  showing  pictures 
of  a  partial  eclipse  of  the  sun  taken  on  an  eight-inch  focus, 
by  President  Mereer :  **The  Antivivisection  Bill,"  by 
Pierre  A.  Fish,  of  Chicago;  "The  Acetylene  Lights  as  Ap- 
plied to  Photomicroscopy,"  by  William  H.  Walmsley,  of 
Chicago:  "What  is  the  Best  Method  of  Teaching  Micro- 
Science  in  Medical  Schools?  by  Dr.  Vida  A.  Latham,  of 
Chicago;  "The  Structure  of  the  Teeth  and  Spines  of  Some 
Fossil  Fishes,  Mazada  and  Ctena  Canthus,"  by  Prof.  E. 
W.  Claypole,  of  Akron,  O. ;  "The  Development  of  the 
Brain  in  Soft-Shell  Turtles,"  by  Susanna  Phelps  Gage,  of 
Ithaca,  N.  Y.;  "The  Rotifera  in  Sandusky  Bay,"  by  Prof. 
E.  W.  Claypole,  of  Akron,  and  D.  S.  Kellicott,  of  Colum- 
bus, O. ;  "On  the  Public  Water  Supply  for  Small  Towns," 
by  Dr.  M.  A.  Veeder,  of  Lyons,  N.  Y. ;  "The  Requisites 
of  a  Pure  Water  Supply,"  by  Dr.  William  C.  Krauss,  of 
Buffalo,  N.  Y. 
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■ICSOSCOPIGAL  MANIPULATION. 

On  the  use  of  Turpentine  in  Microscopic  Work.— Hav- 
ing- lost  several  carefully  prepared  specimens  of  insects 
by  using-  as  a  final  clearing-  ag-ent  the  ordinary  turpentine 
of  the  shops,  I  was  led  to  inquire  into  the  matter,  when  I 
found  that  the  trade  article  is  not  the  turpentine  referred 
to  in  Davis'  **Practical  Microscopy,"  p.  415,  and  Carpen- 
ter's "The  Microscope,"  pp.  441  and  442  (1891  edition). 
It  is  the  natural  balsam  which  flows  from  the  trees  that  is 
referred  to,  and  not  the  distilled  extract  sold  as  turpentine 
or  oil  of  tunpentine. 

The  following-  definition  is  taken  from  Cooley's  "Cyclo- 
paedia of  Practical  Receipts"  (1892  edition),  p.  1720:— 
"Turpentine,  Turpentin,  Terebinthina — an  oleo-resin 
flowing-  from  the  trunk  (the  bark  being-  removed)  of  Pinus 
palustris,  P.  taeda,  P.  sylvesteris,  and  various  species  of 
Pinus  and  Abies.  It  is  viscid,  of  the  consistence  of  honey, 
and  transparent.  By  distillation  it  is  resolved  into  oil  of 
turpentine,  which  passes  over  into  the  receiver,  and  into 
resin,  which  remains  in  the  still.  Bordeaux,  or  French, 
turpentine  is  from  P.  maritima.  Chian  turpentine  is  from 
P.  terebinth  us.  It  is  pale,  aromatic,  f  rag-rant,  and  has  a 
warm  taste  devoid  of  bitterness.  It  is  much  adulterated, 
and  a  fictitious  article  is  very  generally  sold  for  it.  Venice 
turpentine  is  the  liquid  resinous  exudation  from  the  Abies 
larix.  It  is  sweeter  and  less  resinous  tasted  than  common 
turpentine,  but  is  now  scarcely  ever  met  with  in  trade. 
That  of  the  shops  is  wholly  a  fictitious  article." 

In  Carpenter,  p.  442  (1891  edition),  it  is  stated  that  the 
natural  balsam  has  a  peculiar  power  of  rendering-  the  chit- 
inous  textures  of  insects  transparent. —  Victorian  Naturalist 

Counting  Blood-Corpuscles. — Dr.  Judson  Daland,  of 
Philadelphia,  has  invented  an  instrument  for  counting 
blood-corpuscles,  which  works  on  the  centrifugal-force 
principle,  and  accomplishes  the  measurement  by  means  of 
comparative  bulks.  A  quantity  of  blood  is  placed  in  a 
finely  g-raduated  tube  and  the  latter  revolved  at  a  speed  of 
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about  1,000  revolutions  a  minute.  The  corpuscles  divide 
by  force  of  gravity,  and  form  on  the  sides  of  the  tube  in 
easily  traceable  divisions  of  red  corpuscles,  white  corpus- 
cles and  serum.  The  new  method  permits  of  larg'er,  and, 
consequently, more  representative quantitive examinations 
being"  used  in  experimenting,  besides  doing  away  with 
actual  microscopic  counting. — (Physician  and  Surgeon.) 


BACTEBIOLOGT. 


Bacteria  of  the  Vagina. — Dr.  Chas.  Jewett  has  been 
studying  the  bacteria  of  the  vagina  in  the  newly  born,  and 
summarizes  his  conclusions  as  follows: — 

1.  The  vagina  remains  sterile  for  at  least  two  hours 
after  birth.  From  this  time  until  the  third  day  micro- 
organisms may  or  may  not  be  detected ;  the  number  of 
cases  where  bacteria  are  found,  gradually  increases  as 
time  goes  on,  and  the  bacteria-free  secretions  diminish. 
After  the  third  day  micro-organisms  are  always  present 
in  the  secretion  of  the  vagina. 

2.  Pathogenic  organisms  are  relatively  frequent;  sta- 
phylococcus pyogenes  albus  and  aureus  are  observed  in 
four  per  cent,  of  the  cases;  streptococci,  in  14.6  per  cent, 
of  the  cases. — Modern  Medicine. 

Antitoxic  Serum  in  Small-pox. — M.  and  A.  Beclere  re- 
cently communicated  to  the  Academy  of  Medicine,  Paris, 
the  result  of  observations  made  by  them,  which  indicate  the 
probability  that  they  have  discovered  a  means  of  treating 
small-pox  by  an  antitoxic  serum  with  the  same  degree  of 
success  that  has  attended  the  treatment  of  diphtheria. 
The  serum  is  obtained  from  the  blood  of  vaccinated  ani- 
mals, and  is  used  in  the  same  manner  as  the  antitoxic  se- 
rum which  is  employed  in  the  treatment  of  diphtheria. 

Bacteriological  Etiology  of  the  Different  Forms  of 
Acute  Conjunctivitis. — This  exhaustive  article  is  of  in- 
terest as  giving  a  fair  indication  of  our  present  knowl- 
of  the  subject. 
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Taking-  the  various  forms  of  conjunctivitis  seriatim, 
they  start  as  follows: 

1.  Acute  contagious  conjunctivitisof  the  catarrhal  type 
— A  very  small  specific  bacillus  has  been  found,  which  was 
discovered  by  Koch  in  Egypt  and  Weeks  of  America. 

This  disease  is  quite  distinct  from  the  simple  catarrhal 
non-infectious  conjunctivitis. 

2.  Gonorrhoeic  form — The  presence  of  the  gonococcus 
is  the  characteristic. 

3.  Diphtheritic  form — True  diphtheria  bacillus  pres- 
ent, and  its  presence  is  main  diag-nostic  point  to  distin- 
guish it  from  the  pseudo  membranous  form  of  conjunctiv- 
its.  Agfain  it  is  only  in  the  true  form  that  the  anti-diph- 
theritic serum  acts. 

3.  Paralysis  of  the  superior  oblique,  following  aural 
suppuration  has  been  reported  by  Moos. 

4.  Gelle  reports  unilateral  pupillary  disturbance  from 
irritation  in  the  outer  and  middle  ear.  Mydriasis  (temp- 
orary), following  operation  on  ear,  aural  inflammation,  and 
also  from  rarefaction  or  condensation  of  air  in  an  ear  with 
intact  membrana  tympani. 

Hereditary  Tuberculosis. — Bolognesi  (These  de  Doct., 
Paris)  has  examined  for  tubercle  bacilli  the  placentae 
from  thirteen  tubercular  women,  and  in  several  cases 
the  organs  of  the  fetus.  Once  tubercle  bacilli  were  found 
in  the  blood  of  the  mother.  In  eight  cases  where  the 
fetus  was  born  dead,  or  died  in  a  short  time,  the  organs 
were  examined  histologically  and  by  inoculation  of  ani- 
mals for  tubercle  bacilli.  One  hundred  and  nineteen 
guinea-pigs  were  inoculated  with  the  various  materials, 
and  also  eleven  rabbits.  Of  these,  two  guinea-pigs  inocu- 
lated with  a  placenta  from  one  case  died.  From  these  re- 
sults, together  with  thd  experience  of  former  workers, 
the  author  concludes  that  the  inheritance  of  tuberculosis 
from  the  side  of  the  mother  is  usually  a  disposition  {^^'heredo- 
predispositiotC^\  while  the  direct  transfer  of  the  bacilli 
{''^hgredo'COfjtagion'*')  occurs  but  rarely.  This  latter  may 
take  place  (1)  if  there  is  miliary  tuberculosis  of  the  mother, 


Digiti 


zed  by  Google 


1896.]  MICROSCOPICAL  JOURNAL.  316 

with  tubercle  bacilli  in  the  blood  ;  (2)  if  there  is  placental 
tuberculosis  which  has  produced  such  lesions  that  the 
passag-e  of  the  bacilli  is  no  more  prevented  ;  (3)  if  there  is 
uterine  tuberculosis  which  favors  the  occurence  of  placen- 
tal tuberculosis;  (4)  if  the  amniotic  fluid  contains  bacilli 
and  be  swallowed  by  the  fetus. — Meddne, 

Landry's  Paralysis. — Dr.  Pierre  Marie  (La  France 
Med.)  communicated  the  observation  of  a  young-  groom 
who  died  with  typical  symptoms  of  Landry's  acute  ascend- 
ing paralysis.  The  autopsy  revealed  a  hemorragic  soften- 
ing* of  the  gray  substance  in  the  anterior  horns.  There- 
fore, the  lesion  was  central,  and  not  peripheral,  as  main- 
tained by  certain  authors.  Microbes  were  found,  and  in 
the  cervical  and  dorsal  region  they  were  present  in  almost 
pure  cultures.  Artificial  cultures  were  not  made,  but, 
morphologically,  the  microbe  resembled  the  bacillus  an- 
thracis. 

Diagnosing  Typhoid  Bacilli. — Lazarus  has  a  made  a 
clinical  test  of  Eisner's  method  of  diagnosing  typhoid 
bacilli.  He  adds  one  per  cent,  of  potassium  iodide  to 
Holz's  acidulated  potato-gelatin.  Upon  this  medium  the 
bacterium  r^// develops  rapidly,  forming  at  the  end  of  forty- 
eight  hours  coarsely  granular  brown  colonies.  The  typhoid 
bacillus,  on  the  other  hand,  grows  more  slowly;  the  colo- 
nies at  the  end  of  forty-eight  hours  appearing  like  small, 
g-listening  drops  of  water  with  very  minute  granulations. 

The  stools  of  five  patients  with  typhoid  gave  positive 
results  during  the  first,  second  and  third  weeks  of  the 
disease.  After  the  subsidence  of  fever,  bacilli  were  occa- 
sionally found,  in  one  case  as  late  as  forty-one  days  after 
defervescence.  Repeated  examinations  are  necessary,  as 
negative  results  were  shown  at  times  to  be  false  by  posi- 
tive findings  at  a  second  examination.  In  one  case  of 
typhoid,  where  remittent  fever  persisted,  the  bacilli  were 
found  in  the  stools  even  up  to  the  ninth  week.  Negative 
results  were  always  obtained  in  patients  suffering  from 
non-typhoidal  disease  of  the  intestines. — Medicine. 
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MEDICAL  KICBOSCOPT. 

Examination  of  the  Urine. — I  know  from  personal  ex- 
perience that  fully  ninety  per  cent,  of  the  physicians  in 
general  practice  with  whom  I  am  acquainted  either  do  not 
know  how  to  examine  urine  or  do  not  do  so.  I  have  been 
told  by  men  old  in  the  profession  that  they  never  looked 
through  a  microscope.  For  these  there  is  the  excuse  of 
lack  of  education  in  the  useof  the  microscope,  butthereis  not 
the  shadow  of  an  excuse  for  the  young*  man  who  once  told 
me  that  he  had  graduated  six  years  before  and  found  it 
unnecessary  to  use  his  microscope  in  general  practice.— 
University  Medical  Magazine. 

The  Blood  in  General  Paralysis. — Dr.  Joseph  A.  Capps 
summarizes  his  researches  as  follows  :  In  general  paraly- 
sis, 1,  the  hemoglobin  and  red  corpuscles  are  always  di- 
minished: 2,  the  specific  gravity  falls  slightly  below  the 
normal ;  3,  most  cases  show  a  slight  leucocytosis,  amount- 
ing on  an  average  to  about  22  per  cent,  above  the  normal. 
Early  cases  may  have  no  leucocytosis  whatever.  4,  in  the 
diflFerential  count  a  decrease  is  found  in  the  lymphocytes 
along  with  a  marked  increase  in  the  large  mononuclear 
cells.  The  eosinophiles  in  a  few  cases  are  very  numer- 
ous. In  convulsions  and  apoplectiform  attacks,  1,  The 
red  corpuscles  and  hemoglobin  are  usually  increased  at 
the  time  of  a  convulsion.  During  an  apoplectic  attack  of 
long  durationtheyare  both  somewhat  diminished.  2,  thespe- 
cific  gravity  is  variable^  sometimes  increasing,  sometimes 
diminishing  at  the  time  of  an  attack ;  3,  there  is  a  leucocy- 
tosis after  convulsion  and  apoplectic  attacks,  which  is  as 
sudden  as  it  is  usually  pronounced.  It  certainly  does  not 
appear  until  within  a  very  short  time  preceding  the  con- 
vulsion, probably  not  before  it  actually  takes  place ;  4,  the 
degree  of  leucocytosis  and  the  period  of  its  continuance,  as 
a  rule,  vary  directly  with  the  length  and  severity  of  the 
attack;  5,  in  the  production  of  the  leucocytosis  the  large 
mononuclear  cells  are  increased  relatively  more  than  any 
other  variety;  6,  the  fact  after  convulsions  and  apoplectic 
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attacks  in  general  paralysis  there  is  not  only  an  increase 
in  the  number  of  white  cells  but  a  change  in  their  charac- 
ter, as  shown  by  the  diflFerential  count,  and  at  times  abnor- 
mal cells  appear,  is  an  argument  aguinst  the  theory  that 
leucocytosis  is  merely  a  change  in  the  distribution  of  the 
white  corpuscles. — The  Am.  Jour,  of  Medical  Science. 

Filariac  in  the  Blood.— At  a  meeting  of  the  Practi- 
tioners' Society,  of  New  York,  Dr.  F.  P.  Henry,  of  Phila- 
delphia, related  the  case,  which  occurred  in  a  female,  aged 
twenty-nine,  who  in  early  life  had  lived  in  South  Carolina 
and  Florida  and  had  never  been  outside  the  United  States 
{Med.  Rec).  It  was,  therefore,  an  indigenous  case,  the 
first  one  in  Philadelphia;  the  infection  had  probably  oc- 
curred about  the  age  of  twelve ;  the  chyluria  first  mani- 
fested itself  shortly  after  normal  labor.  The  filariae  were 
present  in  the  blood  of  the  mother  alone,  not  in  the  milk, 
nor  in  the  blood  of  the  infant.  They  were  not  very  num- 
erous, and  were  present  at  night  only.  The  urine  was  re- 
peatedly examined,  but  only  once  contained  filariae.  These 
showed  remarkable  vitality  under  cold  and  heat,  and  one 
specimen  under  the  cover  glass  showed  movements  after 
ten  days. 

Regarding  treatment,  Dr.  Henry  said  that  thymol  and 
quinine  had  no  effect  on  the  disease.  The  same  was  true 
of  methylene  blue,  which  has  been  reported  of  value  in  one 
case  by  Flint.  In  this  regard  his  observation  was  in  ac- 
cord with  that  of  La  varan. 

Dr.  Henry  referred  to  Man  ton's  writings,  wherein  it  is 
stated  that  the  embryo  came  from  an  adult  parasite  over 
an  inch  long,  located  perhaps  in  the  thoracic  duct;  that 
the  mosquito  became  infected  and  alighted  on  water,  and 
that  it  was  by  drinking  the  infected  water  that  man  be- 
came infected.  There  were  three  forms — the  diurnal,  the 
nocturnal,  and  the  persistent. 

Dr.  Henry  thought  it  possible  for  this  affection  to  be- 
come indigenous  to  Philadelphia  and  other  sections  of  our 
country,  although  the  likelihood  of  so  large  a  body  of  water 
as  the  Schuylkill  containing  a  suflScient  number  of  the  par- 
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asites  to  infect  many  of  those  who  drank  of  it  was  not 
great.  As  a  precaution  the  water  could  be  filtered.  The 
author  thought  it  would  be  undesirable,  if  practicable,  to 
kill  the  mother  parasite  in  the  patient's  system,  as  this 
would  result  in  fatal  abscess. 

Dr.  Andrew  H.  Smith,  of  New  York,  mentioned  a  case 
in  which  the  filariae  were  found  in  the  blood  both  day  and 
nig-ht,  but  they  were  always  dead. 

Dr.  Henry  could  offer  no  reason  why  the  filariae  should 
have  been  dea;d  unless  compressed  under  the  cover  glass. 

Plasmodia  Malaria. — Plasmodium  malarial  was  first 
discovered  by  Leveson,  a  French  army  surg-eon,  in  1880, 
and  after  him  Morcheafava,  Celli,  Golgi,  Guarnieri,  and 
of  America  Councilman  and  Osier.  They  are  most  in  uni- 
son in  their  belief  that  a  peculiar  micro-organism  is  in  the 
blood  in  nearly  all  cases  of  malaria,  and  only  peculiar  to 
that  disease. 

The  writer  made  his  first  attempt  less  than  two  years 
ag'o  to  properly  prepare  a  specimen  for  examination.  I 
met  with  failure  in  the  start,  but  was  rewarded  in  the  end 
by  finding"  exactly  what  my  superior^  had  intended  to 
teach  me,  so  I  endeavor  to  furnish  the  readers  with  my 
method  of  procedure. 

According-  to  my  own  experiments,  and  others,  the 
proper  time  to  obtain  the  blood  is  about  one  hour  after 
temperature  beg-ins  to  rise.  However,  very  beneficial 
forms  may  be  obtained  after  about  four  hours,  but  it  seems 
that  the  plasmodia  are  most  plentiful  when  the  tempera- 
ture beg-ins  to  rise. 

After  thoroughly  cleaning  the  fing"er  tip,  the  blood  is  with- 
drawn by  a  small  lancet  or,  better  still,  a  surgeon's  needle, 
which  of  course  should  be  sterile.  The  first  drop  should 
be  smeared  with  the  needle  over  finger,  which  forms  a  se- 
rum coat  and  a  very  small  drop  is  then  brought  in  contact 
with  the  center  of  a  slip  which  has  been  previously  closed 
in  strong  sulphuric  acid  for  two  hours.  Wash  in  flowing 
water  one  hour  or  more,  then  place  the  slips  in  glacial 
acetic  acid  for  at  least  an  hour.     Wash  in  water  as  before 
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•  and  place  in  95  per  cent  of  alcohol,  after  which  they  may 
be  dried  with  a  linen  handkerchief  which  is  well  worn,  but 
perfectly  clean,  or  an  old  silk  handkerchief  answers  the 
purpose  well.  Slides  should  be  kept  in  a  dust  proof  recep- 
tacle and  cover  g"lasses  should  be  treated  the  same  as  slips. 

Immediately  after  placing-  small  drop  of  blood  on  slip, 
which  is  held  in  the  left  hand  with  your  rig-ht  hand,  bring- 
the  edg-e  of  another  slip  in  contact  rather  gently,  but  firm 
enoug-h  to  spread  the  fresh  blood  thin  enough  so  each  indi- 
vidual capusle  can  be  seen  distinctly.  With  a  little  prac- 
tice this  can  be  very  nicely  done  from  the  time  of  transfer 
of  blood  to  slide,  and  spreading  should  be  quite  short,  as 
evaporation  rather  interferes  with  the  process. 

Fix  the  specimen  with  a  solution  composed  of  absolute 
alcohol  one  ounce;  ether  three  ounces.  Do  not  rinse,  but 
stain  with  1  per  cent  eosine  in  60  per  cent,  alcohol  for  fifty 
seconds  to  one  minute.  Wash  gently  with  clean  water 
and  dry  with,  or  rather  between,  bibulous  paper.  If  you 
care  to  counter-stain,  LoefHer's  alkaline  methyl  blue  will 
serve  the  purpose,  or  any  of  the  aniline  dyes  will  do,  but 
not  so  clearly  stain.  The  specimen  should  be  now  gently 
washed,  dried  and  examined  in  water.  If  worthy  of  pre- 
servation dehydrate  with  alcohol,  then  dry  as  before  and 
mount  in  balsam. 

The  Plasmodia  will  be  stained  blue  if  LoefHer's  alkaline 
methyl  blue  is  used,  and  the  pigment  will  appear  as  rather 
a  brown,  while  the  red  blood  corpuscle  itself  appears  quite 
red. 

The  only  required  apparatus  is  an  ordinary  microscope 
with  a  1-12  immersion  lens,  or,  in  case  you  have  a  low- 
power  objective,  very  satisfactory  results  may  be  obtained 
by  using  a  high  eye  piece.  I  use  a  No.  3  and  4  eye  piece, 
with  Yz  inch  objective  and  an  Abbe  condenser. — LangsdaU's 
Lancet, 

Serum  Injection  in  Acute  Rheumatism. — Weiss  (CV«- 
traL  /.//!«.  J/Jrrf.)  observes  that  it  has  been  proved  that 
blood  serum  taken  from  individuals  convalescent  from  a 
disease  is  able  to  protect  animals  against  the  infection  in 
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question.  This  principle  has  already  been  applied  to  in- 
fluence or  cut  short  disease  in  man,  The  author  has  thus 
treated  10  cases  in  Drasche's  clinic,  the  serum  being  ob- 
tained from  patients  who  had  just  passed  through  an  attack 
of  rheumatic  fever.  No  specific  curative  action  could  be 
proved  to  exist,  althougfh  in  some  cases  after  two  or  three 
injections  the  disease  ended  in  an  unusually  short  time. 
In  the  10  cases  22  injections  were  gfiven,  and  on  9  occasions 
a  favorable  effect  was  noted  both  as  regards  swelling  in 
the  joints  and  pain.  In  6  cases  no  result  was  visible,  and 
in  another  3  an  apparent  increase  in  the  disease  occurred. 
A  fall  of  temperature  through  1  to  1 34  degrees  C.  occurred 
with  sweating  in  those  cases  influenced  by  the  treatment, 
whereas,  where  no  effect  was  visible,  no  fall  of  tempera- 
ture occurred.  Six  to  10  grammes  of  the  serum  were  used 
on  an  average,  18  to  20  grammes  being  employed  in  2  cases. 
In  1  case,  in  which  an  exacerbation  of  the  disease  occurred 
after  the  injection,  a  subacute  attack  developed  into  an 
acute  polyarthritis.  With  so  few  cases  no  conclusions 
can  be  drawn,  but  even  in  cases  where  a  beneficial  effect 
was  obtained  the  inflammatory  symptons  reappeared  later. 
In  2  cases  the  author  injected  albumoses,  three  injections 
of  somatose  being  g^ven  in  one  case,  and  two  in  another, 
with  positive  results,  but  here  again  the  effect  was  a  pass- 
ing one.     In  these  injections  twp  results  may  be  obtained: 

1.  A  specific  one. 

2.  A  general  action  upon  the  whole  individual. 

The  author  thinks  that  the  latter  occurred  in  his  cases; 
naturally,  the  joints  being  a  place  of  least  resistance  were 
most  affected .  

MCEOSCOPICAL  NOTES. 


French  Method  of  Purifying  Water.— The  French 
Academy  of  Sciences  appears  to  endorse  the  new  method 
of  purifying  water  by  permanganate  of  lime  and  bioxide 
of  manganese.  According  to  this  method  the  permanga- 
nate of  lime,  coming  in  contact  with  organic  matter  and 
micro-organisms,  destroys  them  and  decomposes  itself  in- 
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to  oxyg-en,  oxide  of  manganese  and  lime.  Then,  to  carry 
off  the  surplus,  of  permanganate  and  complete  the  purifi- 
cation, the  water  is  poured  over  bioxide  of  mangfanese; 
oxyg-en  in  the  nascent  state  is  thus  freed  and  it  burns  up 
any  remaining-  g-erms.  There  remains  in  the  apparatus, 
then,  inferior  oxides  of  mang-anese,  which  hasten  to  reoxi- 
dize  themselves  and  furnish  aguin  a  certain  quantity  of 
bioxide  of  manganese  ;  the  water,  as  thus  finally  purified, 
contains  a  little  lime  in  the  form  of  a  bicarbonate  and 
traces  of  oxyg-enated  water.  A  very  small  quantity  of 
permanganate  of  lime  is  used  in  this  process,  and,  if  prac- 
ticable on  a  large  scale,  is  of  great  importance.  Water 
having  100,000  colonies  of  microbes  can  thus  be  purified, 
it  is  stated,  and  ice  placed  in  water  with  permanganate  of 
lime  is  also  quickly  sterlized. — Sanitarian. 

Enzym  in  Malt. — Linter  observed  that  dextrose  was 
formed  by  the  action  of  malt  extract  or  precipitated  dias- 
tase on  starch.  As  Morris  has  denied  the  presence  of  glu- 
cose in  malt,  the  author  undertook  an  investigation  to  de- 
termine the  presence  of  a  dextrose-forming  enzym  in  malt 
and  the  conditions  under  which  it  acts.  The  results  were 
as  follows: 

(1)  Malt  contains  dextrose,  sucrose,  probably  levulose, 
but  no  maltose. 

(2)  The  absolute  and  ralative  amounts  of  dextrose  and 
sucrose  are  very  variable. 

(5)  In  malt  extracts  (prepared  at  15  degrees  and  55  de- 
grees) no  ferment  which  inverts  sucrose  was  found. 

(4)  Malt  contains  a  dextrose-forming  ferment  which 
seems  to  act  most  energetically  at 55  degrees. 

(5)  Roasting  changes  the  reducing  sugars  in  malt  to 
products  having  a  smaller  reducing  power. — Experiment  Sta- 
tion Record, 

On  the  Enzyma  of  Some  Yeasts. — The  bottom  yeasts 
(type  Frohberg  and  Saag)  contain  an  enzym  which  breaks 
up  melibiose  while  the  surface  yeasts  of  the  same  type 
have  no  appreciable  action.  As  the  latter  contains  consid- 
erable invertin,  this  result  was  a  direct  contradiction  of 
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Scheibler  and  Nittelmaier's  statement  that  melibioseis 
completely  split  up  by  the  continued  action  of  invertin. 
The  experiments  were  therefore  repeated,  and  it  was 
fodnd  that  even  large  amounts  of  very  active  invertin  had 
no  action  on  melibiose. — Experiment  Station  Record, 


RECENT   PUBLICATIONS. 


The  Primary  Factors  of  Organic  Evolution,  By  E.  D. 
Cope,  Ph.  D. — The  present  book  is  an  attempt  to  select 
from  the  mass  of  facts  accumulated  by  biologists,  those 
which,  in  the  author's  opinion,  throw  a  clear  light  on  the 
problem  of  organic  evolution,  and  especially  that  of  the 
animal  kingdom.  As  the  actual  lines  of  descent  can  be  fin- 
ally demonstrated  chiefly  from  paleontol(^ic  research  he 
has  drawn  a  large  part  of  the  evidence  from  this  source. 
Of  course,  the  restriction  imposed  by  limited  space  has 
compelled  the  omission  pf  a  great  many  facts  which  have 
an  important  bearing  on  the  problem.  He  has  preferred 
the  paleontologic  evidence  for  another  reason.  Darwin 
and  the  writers  of  his  immediate  school  have  drawn  most 
of  their  evidence  from  facts  which  are  embraced  in  the 
science  of  oecology.  Weismann  and  writers  of  his. type 
draw  most  of  their  evidence  from  the  science  of  embryol- 
ogy. The  mass  of  facts  recentlj^  brought  to  light  in  the 
field  of  paleontology,  especially  in  the  United  States,  re- 
mained to  be  presented,  and  the  evidence  they  contain  in- 
terwoven with  that  derived  from  the  sources  mentioned. 
If  the  present  work  has  any  merit,  it  is  derived  from  the 
fact  that  the  basis  of  the  argument  is  the  paleontolog^ic 
record. 

An  Illustrated  Flora. — Chas.  Scribner's  sons.  New 
York,  have  just  published  the  Illustrated  Flora  of  the 
Northern  States  and  Canada,  westward  to  the  102d  meri- 
dian, including  Kansas  and  Nebraska,  by  Prof.  N.  L.  Brit- 
ton  of  Columbia  University,  N.  Y.,  and  Hon.  Addison 
Brown,  with  the  assistance  of  specialists  in  various  groups. 
Volume  1,  neatly  bound  in  cloth,  containing  612  pages. 
Royal  8  Vo.  illustrated  with  1425  uncolored  figured 
species  is  sold  for  $3.00.  Vols  II  and  III  completing  the 
work  will  appear  during  1897. 
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MICROSCOPES  DUTY  FREE. 

Colleges  and  Educational  Institutions  in  the  U.  S.  are  entitled  to  im- 
port microscopes  and  Scientific  Instruments,  duty  free,  and  can  there- 
fore have  such  goods  shipped  to  them  at  London  prices,  by  ordering 
direct  from  us. 

Dr.  Henri  Van  Heurck's 
Microscope 

FOR  HIGH  POWER  WORK  AND 
PHOTO-MICROGRAPHY 

As  made  by  W.  Watson  and  Sons  to  the 
Specification  of  Dr.  Henri  Van  Heurck 
of  Antwerp  and  used  by  leading  Photo- 
micrographersin  the  U.  S.,  and  through- 
out the  world. 

Pitted  with  fine  ailjnstinent  of  utmost  BeniitfTenem 
and  precision,  not  liable  tu  derangement  by  wear. 

Ha«  rackwork  Draw-tube  to  correct  ObjectiTes  for 
thick  nesH  of  cover  glasB. 

Can  be  used  with  either  Continental  or  Engliah 
Objectives,  the  body  length  being  variable  from  142 
to  SOU  millimetors. 

Has  the  flne  acUustment  to  sub-stage. 

The  instrument  is  specially  designed  to  afford  the 

greatest  possible  couvonieuce  fur  manipulation. 

Pricks: — As  figured,  with  one  eye-piece,  (but  with- 

^  out  centering  screws  or  divisions  to  stage)         $92  60 

iff  Also  mu4:le  with  Continental  form  of  foot  90  00 


Sons'  Edinburgh  Student's  Microscope. 

This  well  known  and  popular  Instrument 
can  now  be  hnd  mounted  on  either  the  Tri- 
pod or  Continental  borae-shoe  form  of  foot. 
It  is  suitable  for  investigations  with  the  high- 
est powers.  The  quality  of  workmanship  is 
the  finest  possible.  It  is  unexcelled  for  sta- 
bility and  precision  of  working  parts.  Made 
in  four  forma  as  enumerated  below. 


Full  description  of  the  above  instruments, 
and  illustrate  catalogue  of  microscopes  and 
apparatus  ;  also,  classified  list  of  40,000  ob- 
jects forwarded  post  free  on  application. 

STAND  E. — Microscope  Stand,  having  coarse  adjustment 
by  sliding  body  in  perfect  fitting  tube.  Fine  adjust- 
ment of  our  improved  form,  which  works  without 
the  least  lateral  motion,  nnderstage  fitting  hung  on  a 

5)ivotso  that  it  can  l)e  lifted  aside  with  apparatus  in 
t  when  direct  light  from  the  mirror  is  rt^quired; 
double  mirror,     draw-tube  divided  to   centimetres, 

milled  head  of  Fine  Adjustment  grooved  for  Photo- 

graphy,  fitted  wHh  one  eye-piece  only «21.26 

The  above  instrument  fitted  with  two  Eye-pieces,  Abbe   Mo<iel  Illuminator,  with  set  of  Stop* 

highest  quality  1  in.,  25°,  and  1-16  in.  Objectives,  complete  in    Mahogany  Case $44.50 

STAND  F. Exactly  similirr  to  •*  E,"  but  with  best  quality  spiral  rack  and  pinion  coarse  adjust- 
ment, fitted   with    one  Eye-piece  only $27.00 

Complete  with  Objectives.  Ac.,  in  case,  as  above ^ ^ $49.50 

STAND  •'  0."— Exactly  similar  to  •'  F,"  but  having  best  compound  subetage   with   rackwork  to 

focns  and  screws  tn  centre,  as  figured  in  "  H  "  stand.     With  one  Eye-piece  only $35  00 

Complete  with  Objectives,  dkc,  in  case,  as  above $60.00 

STAND  "  H."— The  most  complete  of  the  series.     Similar  to  "  «,"  Imt  having  large,  thin,  and 

very  rigid  mechanical  stage,  as  figured.     With  one  Eye-piece  only $47.60 

Complete  with  Objectives,  case  as  above,  and  Abbe  Model  Illuminator,  haviag  Iris  diaphragm 

and  set  of  stops  for  dark  ground  and  oblique  illumination,  complete $76.00 

W.  WATSON  A  SONS,  313  High  HolbornW.  C  London,  England  and  78  Swanston  St.,   Mel- 
bourne, Australia.  Established,  1837. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 

FOR  SALE.— First  clasB  Botanical  monnts,  25  oenta.  Send  for  list ;  alao 
will  exchange.  I.  PERCY  BLACK  MAN,  fiaody  Hook,  Oonn. 

FOR  SALE.— Tolles  I-IO  objective,  1.42  N  A,  one  of  Ins  latest  and  beet. 
Also  1-12  Powell  /k  Leland  apochromatic  ohjectiTe,  1.40  N.  A,  new. 

C.  £.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  111. 

READ  the  nice  stories  in  Lippincott's  Monthly  Magazine.  Yoa  can  save 
50  cents,  (clnb  rate)  by  subscribing  for  Lippinoott  throogh  ns. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE.— Nicely  monnted  slides  of  Rhinoceros  horn,  at  40  oenta  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Pantocket,  R  L 

FOR  SALE.— Pritchard's  Infusoria  (latest  edition,  oolored  plates)  and 
Smith's  British  Dia^minceffi  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtoroist  flnishes  using  them. 
Price  $60.  No  Sig.,  Cara  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Hamline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  specimens  of  Marine  Zoology  of  microsoopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  finom 
Southwestern  United  States.    Correspondence  solicited. 

HENRY  L.  OSBOkN,  Hamline  Univ.,  St.  Paul,  Mioneaota.  « 

ARRANGED  DIATOMS.  I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.  Your  name  can  be  made  from  different 
species.  Roosters,  hen  and  chickens,  and  bonquets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.     Refer  to  the  Editor  of  this  Journal. 

M.  H.  D ALTON,  1  Impasse  des  Bains,  Asnieres,  pres  Paris,  Franca. 

FOR  SALE.— Walnut  Case  to  hold  200objects,  containing 6.5,  .3x1  mounted 
slides,  $10.  BnlPs-eye  condenser  on  brass  stand  2|  inch  diameter  $3.50  ;  40 
inch  metal  micro-camera  bed,  brass  feet  |7. 50.  Zeiss  Hyghenian  Eyepiece 
No.  3,  $1.75.  F.  T.  HARMON,  :)K20  Ellis  Avenue,  Chicago.  111. 


Micrcsccpical  Specialties. 

KING'S  CEMENTS  ^"•'"^"*~'^'*i!ffthe.wiii.«.ui.it. 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Stnd  for  taU  Itet  of  qwcialtki. 

J.  -D.    KING,    Cottage   City,   Mass. 


INVERTEBRATE  DISSECTIONS. 

Secimd  Edition ;  Revised  and  OrecUlp  Enlarged, 
DESIGNED  to  snit  the  requirements  of  high  school  or  college*  or  to  guide 
any  who  may  desire  to  puisne  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  :  and  a  synoptical  table 
of  the  entii«  animal  kingdom  summarizing  all  the  phyla,  daases  and  ordeiSi 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  famished  on 
application  to  author. 

Hknry  L.  Osborn, 

Hamline  University,  Si.  Paul,  Minn. 
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DIATOM  SLIDES 

Of  the   Pacific  Coast, 

Both  recent  and  fossil,  also  fossil  marine  from  New  Zealand 
and  other  parts  of  the  world,  40  cts.  per  slide,  $4.00  per  doz. 

O.  C.  HASTINGS, 

Ko.  9  Charles  St.,  Victoria,  British  Colombia. 

"MICROSCOPICAL  PRAXIS." 
By  Dro  Alfred  C.  Stokes. 

Plain  language.    Illustrated.    260  pp.    Neat  binding.    Price  |i  .50. 

MICROSCOPY  FOR  AMATEURS. 

A  pamphlet  reprint  of  a  dollar  book,  containing  everything 
that  a  beginner  needs  to  know.     Only  25  cents,  post-paid. 

THE  JOURNAI.  OF  MARINE  ZOOLOGY  AND  MICROSCOPY 
Issued  From 

THE  JERSEY   BIOLOGICAL  LABORATORY. 

This  is  a  plainly-worded  biological  quarterly  of  a  high  order. 
The  editor  makes  a  business  of  collecting  and  mounting  ma- 
rine specimens  for  many  of  the  great  Educational  Establish- 
ments and  Microscopical  Societies  of  Europe. 

We  have  received  the  appointment  as  American  agents  for 
their  Journal  and  for  their  slides.  Price  postpaid  $1.00  per 
year.    Sample  copies  25  cents. 

MODERN  MICROSCOPY. 

FOR  BEGINNERS. 

PART  I.  — ^The  Microscope  and  Instructions  for  its  use. 
PART  II. — Microscopic  Objects:  How  prepared  and  mounted. 

By  Cross  and  Cole. 

LARGE  OCTAVO,  104  PAGES,  30  FIGURES ;  PRICE  tl.25,  POSTPAID. 
AddrasB,  MicBoscopicAL  Publishing  Company, 

Washington,  D.  C. 
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!'!■    CARLREICHEET 
MICROSCOPES. 

SOLE  iaEKTS  FOB  UKITED  STATES. 

RICHARDS  8c.  CO.,  LTD., 

NEW  YORK,  0HI0A60, 

41  Barclajr  Street.      108  Laie  Street. 

EpflBAiif  CuTTKB,  M.  D.  John  A.  Cuttsb,  M.  D. 

HEARTREST  SANATORY 

Mott  Avenue  &  i65th  street,  New  York. 


Icmcoplc  Preparations  Mratii  tlie  linnte  MM 
o[  TeptaUe  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  beifore  mounting.  They  are  prepared 
with  the  utmost  care  by  WAI.TER  WhiTB,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says:  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well -cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRICES. 

Catalogue  of  172  objects,  -  -  -  J0.0? 

Single  specimens,      .  -  -  -  -  .08 

20  specimens,  assorted,  -  -  -  i.oo 

CHAS.  W.  SMUiET,  Washingrton,  D.  C. 


FOR  SALE.— A  set  of  slides  illustratiug  the  Woody  Plants  of  Illinois^ 
U5  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevaid,  Chicago,  UL 

FOR  SALE.— Walnut  Cabinet  to  hold  200,  3x1  inch  slides  containing 
05  slidM  fov  $10.00.  F.  T.  HARMON,  3820  Ellis  Avenue.,  Chicaga 
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THE  FISK 

TRAGHRRS'  AGRNGIR8, 
EVERETT  O-  FISK  &  CO..  Proprietors. 

President. 

Btbert  0.  Fi«K,  ...  4  Aahbarton  Place,  Botton,  Mmi. 

Managr^rs. 

W.  B.  HtmuoK,  4  Aahbarton  Pl«c«,  Bofton,  W.  D.  Kbre.  70  nftb  Atodva,  New  Tork, 

Nt  T 


Mn.  8.  D.  Thitkhond.  1242   Twelfth  St,  P.Y.HursBOOir.TOFmh  ATenae,NewTork, 

WaehlBstoii,D.O.  N.  T. 

A.  Q.limuB,  4  Aahbarton  PUoe,  Boslon,  W.O.  Pkatt,  70  Fifth  ATenue,  New  Toifc, 

Mam.  N.  T. 

MAbtha  Hoao,  4  Aahbarton  Pleoe,  Boeton,  L.  B.  BAuaT,366  Wabeafa  Avenne,  Ghiawo, 

Mtm,  IIU 

Hblbn  O.  Baomu  4  Aahborton  Place,  Boa-  J.  D.  BNaLX,  Centory  Building,  Minnenpo- 

ton.  lUaa.  oUa,  Minn.                                            ^^ 

W.  O.   M<^A00AST,    2ff   King  St,   Weat  Mna.  S.  Dowuiia   Eholk,  Oentary  Bldg., 

Tbronto,  (tenadn.  MinneapoUa,  Minn. 

H.  B.  Obooub,70  rath  Avenne,  New  Tork,  0.  0.  Botntov,  120>^  So.  Spring  St.,  Loa. 

V.  T.  Angelea,  Oal. 

Sendtoanyoftheaboreaicenciea  for  100-page  Agency  Manaal.  Correaponience  with  em- 
pl^yen  ia  inrlted.    Bafialrnlion  ftmna  aent  to  teaohera  on  application. 


ZEISS  MICROSCOPES. 

Tbe  Carl  Zeiss  Optical  Works  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
description  of'a^iumBer^riaev^^ccSsoHe^m^ppsSatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
agaimst  20  cents  in  postage  stamps. 

F.  J.  EMMXIRIOH,  Sr.,  Agent* 

74  Murray  St.,   New  York,  N.  Y. 


OPTICIAN. 

209  South  nth  Street,    Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STUDENTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,   A  SPECIALTY. 


nXUSTBATBD  CATALOOUB  Olf  APPLICATION, 


i 
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To  Ji  the  Aim  impicii!  Sociiitr. 


TTfrrTTTTTTTTyTTtTTrTfTrtTtTyTrrT#TftmfTTfrrTfr»T?TTTTTTTfT?fftr 


Admittance  Fee  $3.  Annual    Dues  $2. 

Any  of  our  subscribers  or  readers  may 
forward  to  Chas.  'W.  Smiley,  94^  Mass. 
Avenue y  Was  king  ton  y  ^. ,  C.y  a  self -ad- 
dressed envelope y  and  request  the  return  of 
a  blank  application  for  membership  in  the 
above-named  society.  F^om  the  blank y  the 
recipient  n^ill  learn  all  the  requirements 
for  membership. 

Any  subscriber  may  fill  out  and  return  the 
blank  to  Mr.  Smiley y  trusting  to  him  to  se- 
cure the  needed  endorsements  and  recom- 
mendations. Mr.  Smiley  ?villy  in  nineteen- 
tTventieths  of  cases y  be  able  to  endorse  per- 
sonally the  applicant.  He  reserves  his  right 
to  decline  to  endorse  those  whom  he  believes 
to  be  quarrelsomcy  factious y  gross^  neg- 
lectful in  paying  dueSy  of  immoral  reputa- 
tation  or  disposed  to  abuse  membership 
privileges.  In  every  casCy  Tvhetfier  endorsed 
or  noty  the  application  will  go  forward  to 
the  Secretary  of  the  society  for  action. 

[N.  B. — This  periodical  contributes  free  of  duM'ge  this  ad- 
vertising page  for  the  good  of  the  society,  solely  as  a  means 
of  helping  suitable  persons  to  join  if  they  wish  to  dp  so.] 
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Q^ologioid  MagiL^ina 

OR 

ITTontf^Iy  3ournaI  of  {Ecology: 

WITH   WHICH  IS  INCORrORATKD 

•THE    GEOTLOGIST." 

EDITED  BY 

HENRY  WOODWARD,  LL.D.,  P.  R.  S.,  PresG.  S.,  P.  Z.  S.,  P.  R.  M.  S. 

OF  THE  BRITISH   MUSEUM  OP   NATUKAI.   HISTORY  ', 
ASSISTED  BY 

ROBERT  ETHKRIDGK,  P.  R.  S.  L.  &  E-,  P.  G.  S..  P.  C.  S.,  &c. 

WII.PRIDH  HUDLESTON,  M.  A.,  P.  R.  S.,  P.  G.  S  ,  P.  L.  S.,  P.  C.  S 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c. 

AND 

HORACE  BOLINGBOKE  WOODWARD,  P.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  H.No.  1-4. 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED   BY 

MESSRS.    DULAU    &   CO., 

37  SOHOSaUABE,  LONDON,  W. 

It  k  earoQBtly  reqaested  that  Sabecriptions  may  be  sent  to  Dulau  and 
Co.  in  advaDoe.  Sabacribeis  ofl8«.  for  the  year  will  receive  the  Magazink, 
Post-iree,  direct  on  the  Istofeach  Month.    Single  copies  Ix.  6<l.  each. 


All  Communications  for  this  Magazine  should  he 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Spedmensr  may  In  fnture  be  addressed  to  the  Editor,  care  of 

MESSES.  DULAU  &  CO.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 


w 


-IN- 


MICROSCOPY. 


I  have  bMD  buiy  prepMiag 
many  rrni*  aad  bot*!  ol^faeli 
for  MlenMDoiiloftl  purpoMS,  and 
have  arrangad  tbMn  ai  naiir  lo 
Illiiatr»tod  8«riM. 

The  tm  of  tli#M  li  Iha  VI- 

line  Zoology, 

The  aeoond  Sarin  (ris.:  Ibat 
for  1886)  aoMlsti  of  14  iplaiidid 
preparatioiM,  all  of  the  bighaat 
poaible  azcalleDeaaad  Koaraatead 
MraMMMOt.  Tha  14  iUdaiappaar 
la  qaarterly  liMlallBMBti.  aad  ara 
acoompaDtod  bj  orar  100  ptt^M 


acoompaotod  hj  a  .    _ 

of   doteii|itnro  tottcrpreaa, 

dealing  In  pleaMit  bat  exact  naa- 
oer  with  the  aaatomy,  llfe-biitory 
and  habfte  of  the  i 


flk-om  life,  make  plain  all  detatli. 
IncloalTe  SobaoiipUon,  •6.95,  poat-frati.    Full  proepectaa  on 
The  following  are  among  the  SUdee  included  in  thie  Seriee : 


jecte.  whilel«ftiU-pa«optetoa 
of  photo-enyivTUic**  oniwii 


_.  Colony  of  the  loTely  Badiolarian  £|pA«ro- 

Mum,  ebowing  paraatUc  algs.  40o 

9.  The  lovely  Zoophyte  06Wia,  polype  ftelly 

expanded.  36c 

a.  Stalked  elage   of   the  larra    of   Bo«y 

Feather  Star  roaledon)  40c 

4.  AneotlraSea^Bntterfly  (PteropocO.  40c 

6.  Lovely  expanded  Zoophyte  jS^meoryMe.      40e 

The  pricee  against  each  are  those  at  which  the  preparations  are  eold  ■eparataly,  ihow- 
ing  what  a  cheap  lot  I  offer  in  seriee  at  S6.26,  post  free.  A  few  sets  of  Series  1  stUl  aTall^la. 
14.26,  post  free.    Sample  Slide,  60c.,  post  free. 

Prof.  J.  R.  Alnsworth  Davis,  UnlTersity  Oullege,  Aberystwith,  writss:  "Allow  ma  to 
oongratalata  you  on  the  very  oeefnl  work  you  are  doing  by  the  publloatloB  of  louraal,  wiOi 
accompanying  slides,  which  are  Motr  admibablx. 

Superb  microscopical  preparations  of  Br««lll*n  IJbw.—I  have 


6.  Lovely  Bxpaaded  Zoopbyte  flirialsHs     60c 

7.  Oposram-shrimp  MjftU,  skowlag  a«dft- 

tory  organ  In  tail  SSc 

8.  The  splendid  rare  orgasopipe  Polyiooa, 

Liekeuopara  40c 

9.  Entire  larval  Plaice,  eye  just  taraiag 

fkvm  blind  side  and  6  other  equally 
fine  slides.  60c 


Botany. 


been  an  fortunate  In  obtaininK  a  quantity  of  theee  superb  • 

'  lovely  in  the  whole  plant  kiagdcMD— and  have  artaagwl  tham 


two.  The  .inost  exdiiisltely  charming  slides  that  could  pomlbly  be 
imagined  for  exhibition  at  popular  gatherings.  As  the  quaatily  Is 
very  limited.  I  am  unable  b»  sell  single  sUdss. 

Mlcroaooplc»l  Stndloa  In  Botany.— In  answer  to  many  requests,  I  have  ar- 
ranged 90  magnificent  preparations  in  a  series  on  similar  lines  to  that  in  nmrine  aiMrfogy  de> 
scribed  above. 

The  first  series  is  now  begun  and  comprises  80  highsst-olam  slides  (such  as  sell  siagly 
at  26c  to  36c  each).  Illustrated  by  dosoriptive  letterpress  and  20  specially  beautiful  pholo-micro- 
graphs  of  the  sections. 

Subscriptions,  96.26  only,  for  all,  a  sum  which  would  be  cheap  for  the  ssries  of  illvis- 
tratlons  alone. 

Prof.  J.  W.  Oarr,  Unlventty  College,  Nottingham,  writes :  **Tour  BoCanieal  aides 
are  the  most  beautifkil  I  have  ever  s«»«a.    The  following  are  among  the  sUdss  already  iasaad  ia 


above  linee : 

1.  Tr.  sec.  flower4>ud  of  LUy  26c 

2.  **    **  do       of  Dandelion  30o 

3.  Long^  sec.    do       of       do  26c 

4.  do  fhilt    ofFig  300 


6.  Tr.  sec  fruit  of  Bate  (sptendid) 
6     **    *•    flower  of  fibdbdbofasia 

7.  Long*!,  sec  double  flower  of  Peony 

8.  LeaMhIl  of  Sycamore 


I  guarantee  the  perfeetlon  of  all  my  mounts  and  will  be  pleated  to 
iectlon  "  *  *  " 


35c 
iOc 
9&e 

96c 

_  .  ,    r -  jend 

selections  on  approval  lo  approved  correspondents. 

A  great  range  of  Miacellaneoua  Zoological  and  Botanical  alidet  In  atock 
at  prices  from  li.jo  per  dozen. 

Coat  of  Blimins.  i  slide.  lo  cents ;  a  slides,  15  cents  ;  s  slidcii,  ao  cent!  »nd 
so  on.    lAnte  parcels  by  express  at  very  cheap  rates. 

Spoolnlltv.  Marine  Zoology  (especially  In  expanded  Zoophytes  and  larval 
stares,  and  plant  and  flower  anatomy. 

Torma.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  8.  paper  currency,  the 
former  preferred.  If  wished.  Mr.  0.  W.  Smiley.  Washington.  D.  '\,  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  prondaed  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  8.  Mlcroacop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 

Bkdogloal  Statloa,  Jemsy,  Ingland.  Spsttaltat  in  MIcwaDoptoal  MmaUag. 
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I  Microscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may  be 
examined  without  removal  before  mounting.  They  are  prepared  with 
the  utmost  care  by  Walter  WHrrs,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  C.  Stokes  says:  The  sample  section  is  exquisite.  It  is  00 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  it 
equal  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 
Catalogue  of  172  objects,         -        -        -        -        .      $0.02 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMILET,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists* 

This  paper  is  ofifered  at  the  moderate  price  of  $5.50  per  ream.     We 
alsD  furnish — 
No.  1-    Genus  cover,  16ix24  inches,  at  $  4.00  per  100 
2.  "  **  "  2.50 

3-  "  "  "  1.50 

Dryers,  12x18       "  2.00 

Species  sheets,  16ix23J     **  .50 

Orders  will  receive  prompt  attention.    Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C.  . 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  hi*ve  writ- 
.  ten  for  back  numbers   of  THE  MICROSCOPE  which   are   ex- 
haneted.      For  any  five  of  the  following,  we  will  give  a  year's 
■abecription  : 

1881,  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  Jnne,  Ang.  1884,  Mar., 
lug.*  Sept.,  Nov.  1885,  Mar.,  May.  1886,  Jan.,  May,  Jnne,  Aug.,  Sept.  1887, 
Aug.  1888,  Feb.,  Apr.,  May,  Dec  .1889,  Jan.  1890,  Jan.,  Feb.  June.  1891,  Jan.» 
J«ly,  Aug.,  Nov.     1892,  Feb. 
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g     For  the  past  two  years  we 
5^  made  unusual  efforts  in  eleva^ 
^the  standard  of  workmanship 
<uOur  microscopes.     Improvemei 
?^have  been  made  in  constructi^ 


(We  have  introduced  ingenious 
j systematic   methods  of  worl 
.by  which  we  obtain  accuracy 
, delicacy  of  movements  which 
unapproached,  higher  optical  j 
g  suits    have     been    attained, 
^^  withal  prices  have  been  redw 
j  throughout. 

SEND  FOR  COMPLETE  CATALOGUE. 

BAUSCH  &  LOM! 

Optical  Co., 


^Rochester,  N.  Y.  m 
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CONTAINING 

CONTRIBUTIONS  TO  BIOLOG 


Chxs.  W.  Smiley,  Publisher,  Washington,  D.  C. 
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FIGURE  1. 

MytilHspis  {toiuoruin  or  Oyster  Shell  Bark  Louse :  a,  female  scale  from  below  showing  egjes;  ^ 
muif  form  above  greatly  enlarged ;  c,  female  scales;  d,  male  scale-eDlarged ;  efmaleseaiw  on 
Iwig—natiiral  size. 
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The  San  Jose  Scale. 

By  chrysanthemum, 
with  frontispiece. 

This  scale,  which  is  now  being  distributed  over  widely 
separated  sections  of  the  United  States,  was  first  noticed 
in  San  Jose  in  1893  and  named  **  Aspidiotus  pernicious." 
Instead  of  being  oblong,  like  most  of  our  native  scales  it 
is  in  general  appearance  nearly  round  and  flat,  of  a  dirty 
gray  color,  with  a  black  spot  in  the  center.  If  the  scales 
are  lifted  with  a  knife  the  insect  itself,  if  alive,  will  be 
seen  as  a  yellow  speck^  if  dead  it  is  usually  brown  in 
color.  It  is  about  one-eighth  inch  in  diameter  and  when 
numerous  give  the  tree  the  appearance  of  having  been 
washed  with  lime  and  soot. 

The  life  of  this  insect,  with  the  exception  of  a  few 
hours  of  active  larval  existence^  and  an  equaljy  brief 
winged  existence  in  the  mature  male,  is  passed  under  the 
protection  of  a  waxy  scale  and  under  this  they  spend  the 
winter.  Early  in  April  the  males  emerge,  and  by  the 
middle  of  May  the  over  wintered  females  mature  and  be- 
gin to  give  birth  to  living  young.  In  this  respect  they 
differ  from  most  other  scale  insects.  With  the  Oyster 
Shell  Bark  Louse,  if  oneof  the  scales  be  lifted,  the  shrive- 
led body  of  the  mother  will  be  found  in  the  more  pointed 
portion  of  the  scale  while  the  remainder  will  be  filled  with 
eggs  (figs.  1  and  2).  This  is  also  the  case  with  the  Scurfy 
Bark  Loase  (figs.  3  and  4).  Notice  also  the  difference  in  the 
shape  of  the  scales   in    each   insect.      Ordinarily   eggs 
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are  deposited  beneath  the  scale,  which  in  time  hatch, 
and  the  young  larvsB  make  their  escape  and  migrate 
to  different  parts  of  the  plant.  In  the  San  Jose 
scale  the  eggs  are  fairly  well  formed,  a  few  at  a  time,  in 
the  body  of  the  mother  (fig.  8).  What  takes  the  place  of 
the  egg  shell  consists  of  a  very  delicate  and  tliin  mem- 
brane— the  amnion,  which  encloses  the  developing  larv» 
and  which  at  the  time  of  birth  is  cast  off,  and  remains  at- 


FIOURE  2. 

MytilaspiM  pomoruni :  a,  adult  male  ;  b,  foot  of  same;  c,  yoanicUrva;  d.  anteniue  of  nm«;  e, 
adult  foiualo  takuu  from  scale  ; — a,  c,e,  greatly  eiilargml ;  b,  d,  still  more  enlarged. 

tached  to  or  partly  within  the  oviduct.  The  amnion  is 
probably  pushed  out  by  the  next  larva  in  turn.  Each  fe- 
male gives  birth  to  from  9  to  10  larvae  in  twenty  four 
hours  and  as  this  extends  over  a  period  of  six  weeks  it 
leads  to  a  very  confusing  intermingling  of  generations 
and  renders  it  difficult  to  make  observations,  but  by    iso- 
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lating  individuals  the  development  has  been  most  care- 
fully traced. 

After  being  expelled,  the  larva  remains  motionless  for 
a  little  while,  with  autenn»  and  legs  folded  beneath  the 
body.  It  soon  hardens  enough  to  run  about,  and  forc- 
\ug  its  way  from  the  parent  scale,  it  travels  over  the 
plant  to  find  a  suitable  place  to  settle.  The  newly  born 
larva  (fig.  6.)  is  a  microscopic  creature  of  pale  orange 
color  with  long  oval  body  havingsix  legs  and  two  feel- 
ers. The  long  thread-like  probosis  with  which  it  sucks 
the  juices  of  plants  is  doubled  on  itself  and  lies  in  a  cav- 
ity in  the  body,  only  a  tip  projecting. 

After  crawling  about  for  a  few  hours  the  larva  settles 


FIGURE  3. 

Chiona8p»  furfunu  or  Scurfy  Bark  Louse :  a,   c,  femalM  ;  b,  d,  malee — a,  b,  natural  otae ;  c*  d, 
enlarged. 

down  and  slowly  works  its  long  bristle-like  sucking  beak 
through  the  bark,  folds  its  legs  and  antenn©  beneath  its 
body  and  contracts  to  a  nearly  circular  form.  The  se- 
cretion which  forms  the  scale  now  begins  to  exude  from 
all  parts  of  the  body  in  the  form  of  very  minute  white 
fibrous  waxy  filaments  (fig.  6)  which  rapidly  become  more 
numerous  and  dense.  At  first  the  orange  color  shows 
through  this  waxy  covering,  but  within  two  days'  time 
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the  insect  is  entirely  concealed  by  the  scale,  which  is 
now  a  grayish  yellow  color  and  has  a  central  nipple  or 
tuft.  The  scale  is  formed  by  the  slow  melting  together 
of  the  filaments  of  wax.  As  the  scale  grows  older  it 
turns  darker,  the  central  nipple  remaining  light  until 
fully  developed. 

The    male  and  female  scales  are  exactly  alike  in   size, 


FlfUKK  4. 

Chionaspis  furfurus:  Adult  male  from  above;  It,  f«iot;  b,  tip  uf  anteiinn?  of  name;  c,  lanra;  d, 
antenniJR  ;  e,  leg  of  same  ;  f,  pupa ;  g,  adult  female  removed  from  scale — all  enlarged  ;  b,  d,  «» h, 
much  more  than  the  others. 

color  and  shape  until  after  the  first  molt,  which  occur 
twelve  days  after  the  larva  emerges.  They  now  lose  all 
resemblance  to  each  other.  The  males  are  rather  larger 
than  the  females,  and  have  large  purple  eyes,  while  the 
females  have  lost  their  eyes  entirely.  The  legs  and  an- 
tennsB  have  disappeared  in  both  sexes.  The  males  are 
elongate  and  pyriform,   while  the  females  are  almost  cir- 
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cular,  amounting  practically  to  a  flattened  sac  with  indis- 
tinct segmentation,  and  without  organs,  except  a  long 
sucking  bristle  springing  from  near  the  center  beneath. 
The  color  of  both  sexes  is  light  lemon  yellow.  The  scales 
are  at  this  time  of  a  decidedly  grayish  tint,  overcast  some- 
what with  yellow. 

Eighteen  days  from  birth  the  males  change  to  the  first 
pupal  condition,  the  scales  becoming  an  elongate  oval, 
the  cast  larval  skin  showing  near  the  anterior  end.  The 
male  pro-pupae  are  very  pale  yellow,  with  legs  and  an- 
tennae (which  have  reappeared)  together  with  two  of  the 
terminal  segments,  colorless.     The  eyes  are    dark  purple 


Asi^diutus  perniciniu :  Dftvelopmeut  of  male  insect ;  a,  Teutral  view  of  larva  after  first  malt; 
b,  mrae,  after  second  or  pro- pupa  stage  ;  c  and  d  true  pupa,  ventral  and  dorsal  views . 

and  placed  close  together.  The  antennae  are  stout  and 
bent  closely  along  the  side  of  the  body  as  far  as  the  first 
pair  of  legs  where  they  curve  inward.  Prominent  wing 
pads  extend  along  the  sides  of  the  body,  the  terminal 
segment  bears  two  short  t^pines  (fig.  5). 

The  female  undergoes  a  second  molt  about  twenty 
days  from  the  larva.  She  is  still  yellow  in  color,  of  cir- 
cular form,  the  greatest  diameter  being  0.56  mm.  The 
sucking  bristles  are  very  prominent.  The  last  segment 
at  this  stage  has  practically  the  characters  of  the  mature 
female,  as  follows  (fig.  8) :  There  are  two  pairs  of 
lobes,  the  terminal  ones  largest  and  nearly  three  times  as 
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broad  as  the  other  lobes.  Terminal  lobes  are  rounded 
at  the  apex  and  are  distinctly  notched  near  the  middle  of 
the  external  edge.  The  second  pair  of  lobes  is  smaller 
and  narrower  and  is  also  notched  externally.  Between 
the  first  and  second  lobe  on  either  side  is  a  small  spine 
and  two  or  three  such  spines  are  just  back  of  the  second 
lobe,  while  back  of  these  are  three  stout  teeth,  curving 
anteriorly  (fig.  8,d.)  A  still  smaller  blunt  tooth  sometimes 
occurs  near  the  middleuf  the  lateral  margin.  The  segmen- 
tation of  the  body  at  this  sta^e  is  quite  distinct.     At  each 


FIG  r RE  6. 

Aspidiotus  peruicioiis  or  San  Jime  Sc«le :  V«mrn?  Urva  aud  developing  scale  a,  ventral  view  of 
larva,  nhowing  Hm-kiiiK  lH>)ik  with  Hein>  spfKirated,  with  enlarged  tarsal  cUw  at  right;  b,  doral 
view  of  f«ame,  somewhat  contracted;  with  tlie  fimt  waxy  filaments  appearing;  c,  dorsal  aod  lat- 
eral viewn  of  tho  same,  still  more  contnicte«l,  illustmting  still  further  development  of  wax  secre- 
tiou  ;  d,  later  stage  of  the  same,  dorsal  and  lateral  views  of  the  same,  showing  matting  of  wta 
secretions  and  first  form  of  y(»ung  soile — all  greatly  enlarged. 

molt  the  old  skin  splits  around  the  edge  of  the  body,  the 
upper  half  adhering  to  the  covering  scale  and  the  lower 
forming  a  sort  of  ventral  scale  next  to  the  bark.  This 
form  of  molting  is  common  to  scales  of  this  kind. 

At  this  stage  the  male  scales  are  more  yellowish  than 
the  females.  The  effect  of  the  sucking  of  the  insects  is 
now  quite  apparent  on  the  young  growth,  causing  the 
bark  to  assume  a  purplish     hue  for  some  distance  around 


Digitized  by 


Google 


1896]  MICROSCOPICAL  JOURNAL.  329 

the  central  portion,  contrasting  strongly  with  the  natural 
reddish  green  of  the  uninjured  bark.  With  the  second 
molt  the  females  do  not  change  materially.  They  retain 
their  yellow  color.  The  sucking  bristles  are  extremely 
long,  two  or  three  times  the  length  6f  the  insect's  body. 
About  twenty  days  from  birtk  the  male  insect  trans- 
forms to  the  true  pupa  (fig.  5,  c.  d.)  The  true  pupa  is  pale 
yellow,  sometimes  purplish,  darkest  about  the  base  of  the 
abdomen.  The  head,  ant^nnsB,  legs,  wing  pads  and  style 
are  well  formed,  but  almost  colorless.  The  antennsB  reach 
as  far  back  as  the  second  pair  of  legs  and  are  not  curved 
under,  as  formerly,  but  lie  close  to  the  sides  of  the  body 

5J 


FIG r  RE  7. 
Aspiiliotus  pernicious :  Adult  male. 

with  the  ends  free.  The  first  pair  of  legs  are  held  for- 
ward, reaching  slightly  beyond  the  eyes,  the  middle  fem- 
ora projecting  somewhat  beyond  the  margin  of  the  abdo- 
men. The  hind  legs  are  inclined  backward  and  reach  to 
the  end  of  the  body.  The  style  is  rounded  at  tip,  conical 
and  about  as  long  as  the  posterior  tibisB. 

At  twenty-four  to  twenty-six  days  from  birth,  the  male 
matures  and  backs  out  from  the  rear  end  of  its  scale. 
Tbey  issue  chiefly  at  night.  The  mature  male  (fig.  7) 
appears  as  a  delicate  two-winged  fly  with  long  feelers  and 
a  single  style  projecting  from  the  end  of  the  body.     The 
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head  is  darker  than  the  rest  of  the  body,  the  eyes  are 
dark  purple,  and  the  antennae,  legs,  and  style  are  smoky. 
The  wings  are  irridescent  with  yellow  and  green. 

Thirty  days  from  birth  the  females  are  full  grown  and 
the  young  may  be  seen  within  their  bodies,  (fig.  8)  each  en- 
closed in  a  thin  membrane.  At  from  thirty-three  to  forty 
days  the  young  begin  to  m«ike  their  appearance  at  Wash- 
ington, D.  C,  lour  full  generations  being  developed  in  a 


d 

FIGURK  8. 

AnpldiotoB  pernlcioas .  e,  adolt  feniAle  removed  from  scale,  stiowing  embryonic  yoang ;  d 
anal  plate. 

single  summer.  It  will  be  seen  that  they  are  very  pro- 
lific, a  female,  it  has  been  estimated,  sometimes  has  as 
many  as  3,216,080,400  descendants  in  a  season,  and  a 
single  female  gives  birth  to  from  forty  to  five  hundred 
and  eighty-six  in  a  life-time.  We  are  indebted  to  the 
kindness  of  Mr.  L.  0.  Howard,  U.  S.  Department  of  Ag- 
riculture, Division  of  Entomology  for  facts  contained  in 
this  article. 


Digiti 


zed  by  Google 


1896.]  MICROSCOPICAL  JOURNAL.  331 

The  American  Blood  Test  For  Cattle  Tuberculosis. 

By  EPHRAIM   cutter,  M.  D.,  LL.  D., 

NEW  YORK. 
1.      THE   APPEARANCES    OF    BLOOD   IN    HEALTHY    CATTLE. 

Oxford  Co.,  Maine,  is  a  dairy  farm.  The  inhabitants 
are  pure  English  blood,  indeed  purer  English  than  those 
living  in  Great  Britain. 

Intelligent  care  watches  over  the  kine  of  Oxford  Co., 
Me.  Hence  this  locality  was  selected  as  giving  the  best 
standard  of  kine  fed  on  natural,  not  artificially  prepared 
foods,  living  in  pastures  well  watered,  with  good  herb- 
age. The  following  notes  are  submitted,  of  examinations 
of  blood  supposed  healthy. 

SERIES   I. 

Buckfield,  Me.,  kine  of  Mr.  Conant,  1895,  July  31. 
Assistance  of  Dr.  J.  F.  De  Costa,  now  of  Rumford  Falls, 
Me.,  and  Mr.  Conant. 

1  Stall  fed  bull,  (a)  Crenated  red  corpuscles,  (b) 
Serum  in  excess,  (c)  Crystals  of  the  triple  phosphate  of 
ammonia,  magnesia  and  soda,  (d)  No  signs  of  tubercu- 
losis. 

a  and  b  were  due  to  the  mode  of  collecting  the  blood, 
punctares  not  quite  deep  enough.  The  extraordinary 
thick  fibrous  structure  of  the  bull's  skin,  with  a  puncture 
entirely  suflBcient  for  the  average  human  being,  merely 
allowed  the  serum  to  filter  through  with  a  moiety  of  the 
red  and  white  corpuscles.  It  is  possible  that  kine  have 
more  sensitive  skins  than  most  are  aware  of,  as  I  have 
noticed  that  some  kine  cringe  when  approached  by  un- 
known persons.  In  these  studies  I  have  sought  to  modify 
this  bovine  fear  by  having  those  herdsman  present  whom 
the  cattle  know. 

2  One  year  old  Jersey  bull,  grass  fed.     Healthy  blood. 

3  Cow  common  breed.     Two  samples  examined.     Mor- 
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SERIES    V. 

Herd  of  Dana  H.  &  Howard  D.  Fish,  Keene's  Mills, 
Me.,  Aug.  16,  1895. 

1,  2,  3,  4.  5,  6,  7,  8.     Normal  kine. 

9  One  single  mycoderma  aceti  or  vinegar  yeast  with 
massive  fibrin  filaments,  red  corpuscles  normal.  Tuber- 
culous. 

Aug.  17.  Observation  as  to  No.  9  confirmed.  The 
Messrs.  Fish  said  she  had  been  sick  and  kept  on  bad 
fodder  before  they  bought  her. 

10  Cow.     Rheumatic  with   triple   phosphates,  crystals 
and  massive  fibrin  filaments,  otherwise  normal. 

11  Cow.      Normal  save  oil  in  blood. 

12  Cow  twelve  years  old.     Healthy. 

13  Cow.      Healthy. 

14  Cow.     Healthy,  with  some  spore  collects. 

16  Cow.  No  tubercles,  but  rheumatism  with  automo- 
bile copper  colored  spores  like  crypta  syphilitica,  common 
in  man,  but  thus  observed  in  kine  for  the  first  time. 

16,  17,  18,  19,  20.     All  healthy. 

SERIES    VI. 

Hon.  Z.  A.  Gilbert,  Greene,  Me.,  Aug.  20,  1895. 
Cows  1,  2,  3,  4,  5,  6,  7.     Rheumatic. 
Cows  9,  10.     Healthy  as  to  tuberculosis. 

SERIES    VII. 

Supt.  J.  H.  Con^nt,  Turner,  Me.,  Aug.  20,  1895. 
1  Cow.     Healthy  blood. 

SERIES    VIII. 

Prof.  A.  H.  Bradford,  Turner  Center,  Me.,  Aug.  22, 
1895. 

1  Cow.     Blood  normal. 

2  Cow.     Probably  tuberculous. 

3  Cow,     Healthy. 
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4  Cow.     Healthy. 

5  Co*v.     Healthy. 

SERIES    IX. 

Herd  of  F.  A.  Ricker, Turner  Center,  Me.,  Aug.  21,  1895. 

1  Cow  examined  was  thought  to  be  tuberculous,  but  on 
second  examination  next  day  di^  not  appear  to  be. 
Spores  and  spore  collects  of  mycoderma  aceti  were  thought 
to  be  due  to  intestinal  fermentation  from  constipation  as 
in  mankind  some  times. 

2,  3,  4,  5,  6,  7,  8.     Normal. 

SERIES    X. 

Herd  of  Mr.  Phillips,  Turner  Center,  Me.,  Aug.  21,1895. 

1,  2,  3,  4,  all  normal  save  in  4,  masses  of  blue  and  green 
pigment  matter  were  found  in  the  blood,  as  they  are 
found  in  the  blood  of  man  in  connection  with  fatty  de- 
generation and  rheumatism.  They  were  exactly  like 
what  is  found  in  the  morphology  of  human  blood. 

SERIES    XI. 

Heifer  owned  and  kept  by  Mr.  E.  B.  Terrell,  165th 
street  and  Mott  avenue,  New  York.  Fed  on  hay,  grass 
and  grain.     Blood  proved  to  be  normal.     1895. 

SERIES    XII. 

Herd  of  F.  Homer  Foster,  B.  S.,  Andover,  Mass.,  Jan. 
29,  1891.  Morphological  blood  examination.  Query, 
are  they  tuberculous? 

No.  1  Cow  Minnie.  Supposed  to  have  tuberculosis. 
Red  corpuscles  distinct,  crenated,  segregate,  no  nummu- 
lation.  White  corpuscles  ;  not  numerous,  much  enlarged  ; 
nucleus  in  most. 

Serum.  Fibrin  filaments  not  marked.  A  few  spores. 
Decision.     Behaviour  not  tuberculous. 

Remarks.  Nov.  7,  1895.  This  cow  found  not  tuber- 
culous. 
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No.  2.  Heifer  Felice.  Same  as  No.  1.  Considerable 
masses  of  stellurin.  ♦ 

Remarks.     Same  as  No.  1. 

No.  3.  Cow.  Nell  of  Vale.  Same  as  No.  1  save  the 
presence  of  large  rheumatic  fibrin  filaments. 

Remarks.     Same  as  No.  1. 

No.  4.  Cow  Princess.  Same  as  No.  1  save  that  there 
were  skeins  of  fibrin  filaments. 

No.  5     Cow  Buttercup.     Normal. 

No.  5     Cow  Bramble.     Normal. 

No.  7  Cow  Clover.  Masses  of  vinegar  yeast,  myco- 
derma  aceti.     Behaviour  of  red  corpuscles  normal. 

Remarks.     This  cow  proved  tuberculous. 

No.  8  Bull  Thesus.  Same  as  No.  1  save  the  presence 
of  fibrin  filaments. 

No.  9  Heifer  Kate.  Normal  except  fibrin  filaments 
and  crystals.     Rheumatism. 

No.  10  Heifer  Melia.     Normal. 

Summary.     116  Kine. 

Tuberculosis  was  found  in  four  cases ;  rheumatism  in 
twenty-six  cases ;  thrombosis  in  four  cases  ;  signs  of 
fatty  degeneration,  three  cases  ;  blue  and  green  pigments 
same  as  in  fatty  and  fibroid  degeneration  in  man,  one 
case.  The  object  of  these  examinations  was  to  find  out 
how  the  blood  of  so-called  healthy  kine  appeared  to  one 
who  had  studied  the  morphology  of  human  blood  for 
thirty  years.  The  presence  of  crystals  of  stellurine, 
triple  phosphates  of  lime,  magnesia  and  soda,  etc.,  of 
rigid,  ropy,  sticky,  red  corpuscles  ;  of  massive  fibrin  fila- 
ments which  are  found  in  thrombosis  and  embolism;  of 
free  oil  and  pigment;  was  an  unexpected  surprise.  A 
very  interesting,  important  and  practically  useful  field 
thus  is  opened  for  veterinary  exploration  and  study. 
Cattle  die  suddenly  of  heart  diseases,  thrombosis,  fatty 
heart,  etc. 
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II.   THE  APPEARANCES  OF  BLOOD  IN  TUBERCULOUS  CATTLE 

AND  TESTS. 

The  appearances  of  blood  in  kine  at  Knacher's  yard, 
condemned  to  die  on  account  of  tuberculosis,  by  the  New 
York  state  commission  of  Veterinary  Surgeons. 

Present  Dr.  Austin  Peters,  Mass.,  Dr.  Johnson,  New 
York  city,  Dr.  Curtis  and  by  invitation  E.  Cutter,  Green- 
bush,  New  York,  Dec.  16,  1892. 

No.  1  Old  bull.  Capillary  blood  from  smooth  skin  be- 
neath the  tail,  showed  spores  and  spore  collects  of  myco- 
derma  aceti  or  vinegar  yeast.  Otherwise  normal.  Pro- 
nounced by  me  tuberculosis. 

Per  Contra,  The  veterinary  gentlemen  noted  the 
post-mortem  appearances  in  all  these  cases,  and  to  make 
no  mistakes  the  written  results  were  exchanged  with 
mine  some  two  weeks  later. 

The  following  ie  the  veterinary  report :  *^  No.  1  Bull. 
Tuberculosis  of  both  lungs  (extensive)  and  mediastinal 
lymphatic  glands." 

Remarks.  This  is  a  wonderful  report;  when  it  is  known 
that  the  bull  could  not  be  felled  by  repeated  blows  of  an 
ax,  and  with  diflBculty  killed  by  revolver  shots  at  ranges 
of  about  an  arm's  length.  The  bull  showed  a  marvelous 
vitality,  which  would  have  stood  in  good  avail,  had  he 
been  treated  for  cure.  His  difficult  death  should  encour- 
age efforts  to  cure  such  cases.  Had  we  such  vital  resis- 
tance in  human  cases  we  could  make  a  better  showing. 

No.  2  Cow.  Specimen  not  well  collected,  due  to  the 
thickness  of  skin,  exposure  to  cold  and  raw  atmosphere, 
shrinking  from  the  fear  of  the  kine  in  their  unwonted 
environments.  They  acted  as  if  they  knew  something 
was  wrong.  They  tried  to  escape  and  run  away.  I  have 
noticed  this  condition  in  other  cases,  the  contraction  acting 
like  a  sieve  to  restrain  the  red  blood  corpuscles  and  suffer 
the  serum  to  flow  only.  Still  there  were  found  a  few 
collections  of  mycoderma  aceti  and  seme  masses  of  colloid. 
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I  called  the  case  pretubercular,  i.  e.,  where  tuberculogis 
is  in  the  pre-stage,  before  the  lungs  are  broken  down. 

*'  No.  2  Cow.  Tuberculosis  of  both  lungs  and  medias- 
tinal lymphatics,  but  not  so  badly  diseased  as  No.  1." 
Veterinarian  report. 

*'  No.  3  Cow.  Only  a  few  single  spores  of  mjcoderraa 
aceti  were  found  ;  not  a  very  decisive  case,  but  put  down 
as  pre  tuberculosis  possibly." — E.  Cutter. 

•'No.  3  Cow.  Found  only  a  pharyngeal  abcess,  pre- 
suraably  tuberculous.'' — Veterinarian  report. 

"  No  4  Cow.  A  few  spore  collects.  Some  massive 
bi'oken  crystals  indicating  rheumatism." — E.  Cutter. 

"  No.  4  Cow.  A  very  old  cow.  Tuberculosis  in  both 
lungs.  Well  marked  in  the  right,  slight  in  the  left."— 
Veterinarian  report 

**No.  5  Cow.  A  few  segregate  individual  spores  of 
mycoderma  aceti.  White  corpuscles  enlarged.  Doubt- 
ful. Specimen  spoiled  by  heat  of  lamp  accidentally." — B. 
Cutter. 

"  No.  5  Cow  you  mark  doubtful  I  think  her  trouble  was 
only  bronchitis  of  left  lung.'' — Veterinarian  report. 

*'  No.  6  Cow.  A  few  discrete  single  spores.  Two  or 
three  spore  collects.  Amyloid  body(?);  crystals.  Mor- 
phology of  blood  otherwise  normal.  Suggests  pretuber- 
culous." — E.  Cutter. 

**No.  6  Cow.  Tuberculosis  both  lungs,  but  not  very 
extensive." — Veterinarian  report. 

**  No.  7  Cow.  A  very  few  spore  collects,  not  typical. 
Otherwise  normal.     May  be  pretuberculous.'* — E.  Cutter. 

*'  No.  7  Cow.  Tuberculosis  both  lungs,  also  a  little  pus 
in  left  forequarter  of  udder." — Veterinarian  report. 

*'No.  8  Cow.  Red  corpuscles  normal.  White  cor- 
puscles enlarged  and  show  entophytal  vegetation.  Some 
few  spore  collects  and  single  spores.  Pretubercular  I 
should  think.''— E.  Cutter. 
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•^No.  8  Cow  A  few  tubercles  in  both  lun^s  and  also 
in  mediastinal  lymphatics." — Veterinarian  report. 

'*No.  9  Cow.  Red  corpuscles  attempt  nummulation. 
One  or  two  typical  spore  collects.  No  fibrin  filaments. 
Enlarged  white  corpuscles.  Some  segregate  spores. 
Not  a  typical  case.     Pretuberciilous." — E.  Cutter. 

"  No.  9  Cow.  Had  only  a  very  few  tuberculous  nodules 
in  lungd,  but  quite  large  abscess  in  the  udder." — Veteri- 
narian report. 

"  No.  10  Cow.  One  typical  spore  collect.  Enlarged 
white  corpuscles.  Abundant  single  and  double  spores, 
tuberculous.  Fibrin  filaments  not  seen.  No  crowding 
of  red  corpuscles.  Indeed  the  behavior  of  the  red  cor- 
puscles in  all  these  kine,  differs  from  the  behavior  of  the 
red  corpuscles  in  man  in  tuberculosis.  Also  the  fibrin 
fllamentation  diflFers.  So  far  as  these  cases  go,  only  the 
spores  and  spore  collects  are  visible  and  significant." — E. 
Cutter. 

"  No.  10  An  old  cow,  was  in  life  a  doubtful  case  to  me, 
yet  on  post  mortem  showed  much  more  tuberculosis  than 
I  expected." — Veterinarian  report. 

'*At  first  study  this  may  not  appear  so  satisfactory  to 
you  as  it  is:  All  the  cases  you  called  '*  pretubercular" 
had  tuberculous  deposits  in  the  lungs,  but  the  satisfactory 
part  comes  in  when  we  compare  your  notes  with  the  ex- 
tent to  which  the  animals  were  diseased." 

"  Your  No.  1.  The  bull  you  say  was  decidedly  tuber- 
culous, and  he  was. 

"  No.  2  Was  worse  than  your  notes  state. 

"No.  3  You  say  not  decisive,  and  she  had  only  a 
pharyngeal  abscess. 

"  No.  4  Was  not  a  bad  case  though  well  marked. 

"  No.  5  You  call  doubtful  and  so  she  proved  to  be  on 
post  mortem. 

''No.  6  Was  not  a  bad  case  although  well  marked. 
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**  No8.  7  and  8.  You  call  the  same,  and  they  were 
much  alike  even  to  roan  color. 

'*  No.  9.  You  say,  *  not  a  typical  case  ;'  it  was  not,  there 
being  only  a  very  few  small  nodules  in  the  lungs,  but  a 
large  abscess  in  the  udder. 

"No.  10  You  call  *  tuberculous'  and  she  was  worse 
than  I  expected. 

**  Your  'pretubercular'  cases  were  not  as  bad  as  your 
tubercular.     You  are  right  on  the  doubtful  ones. 

Yours  truly,    <    Austin  Peters. 

Case  ii.  Heifer  pronounced  to  be  badly  tuberculous. 
I  could  find  nothing  abnormal,  nor  did  the  post  mortem- 
ists. 

There  were  other  cases  all  like  the  above.  When  the 
great  difficulty  of  the  physical  exploration  of  the  thoraces 
of  the  kiue  is  kept  in  mind,  it  is  a  wonder  that  there  were 
no  more  mistakes  made. 

For  example,  one  old  cow  who  had  wheezy  breath,  did 
not  furnish  any  sign  of  tuberculosis  by  blood  examina- 
tion, and  after  death  her  lesion  was  proved  to  be  a  con- 
tracted trachea  from  traumatism. 

The  writer  acknowledges  his  indebtedness  to  the 
kindness  of  the  veterinary  surgeons,  and  thanks  them  for 
their  courtesy. 

III.      COMPARISON  WITH  TUBERCULOUS    BLOOD  IN  MANKIND. 

a.     Morphology  of  the  Blood  in  Health  in  Man.     After 

Salisbury. 

Blood  from  Capillaries.  Color;  bright,  fresh,  clear, 
ruddy,  strong.  Clotting  rapid  and  firm:  Red  corpuscles 
arrange  themselves  in  nummulations,  or  are  scattered 
evenly  over  the  field.  Normal  in  size.  Non-adhesive. 
Central  depression  well  marked  on  both  sides  ;  periphery 
well  rounded,  clean  cut.  Hold  coloring  matter  firmly. 
Pass    readily   to  and   fro  through   the  fibrin  filaments. 
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Appear  fresh  and  fair,  giving  an  appearance  of  health, 
like  a  rosy  cheeked  maiden  full  of  life.  White  corpusles 
normal  in  size.  Not  enlarged  by  internal  collections  of 
foreign  bodies.  Amoeboid  movements  strong  or  not. 
Proportion  one  to  three  hundred  of  red  corpuscles. 
Consistence  good.  Not  sticky.  Color  a  clean  white. 
Freely  moving  at  will.  Serum  clear  and  free  at  flrst 
sight  from  any  form.  After  five  minutes,  most  delicate 
semL-transparent  fibrin  filaments  appear,  forming  a  very 
light  network  in  the  field,  which  offers  no  obstacle  to  the 
passage  of  the  corpuscles.  There  should  be  no  spores  or 
vegetation  in  healthy  serum,  though  they  may  be  found 
by  very  minute  examination,  or  by  letting  the  blood 
stand  for  several  days  in  closely  stopped  phials  at  a  tem- 
perature of  from  60  to  75*^  Fahrenheit.  This  is  not  say- 
ing that  spores  and  filaments  cannot  be  found  in  blood  of 
persons  calling  themselves  healthy — for  some  diseases 
exist  in  a  latent  condition,  like  rheumatism,  syphilis, 
cystinaemia  and  consumption.  I  have  met  with  people 
who,  on  finding  vegetations  in  their  blood,  have  decided 
not  to  accept  the  evidence  because  they  deemed  them- 
selves healthy.  Again  it  is  difficult  to  find  a  perfectly 
healthy  person  in  the  community  ;  this  was  made  public 
during  the  *'late  unpleasantness/*  when  drafts  were 
made  for  soldiers.  The  blood  evidences  must  be  taken  in 
connection  with  that  of  the  other  physical  signs.  The 
morphology  of  healthy  blood  is  a  most  rigid  test,  and  in 
delicacj'  and  far  reaching  goes  beyond  any  of  the  other 
physical  signs. 

b.     Morphology  of   the    Blood   in   Consumption    of  the 
Lungs.     After  Salisbury. 

Use.  In  diagnosis,  exceeding  in  value  auscultation 
and  percussion,  because  it  detects  consumption  of  the 
lungs  before  there  is  any  lesion  of  them.     To  show  the 
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real  progress  of  the  case  by  the  substitution  of  the  mor- 
phology of  health  more  or  less,  to  show  when  the  patients 
have  lapsed  in  the  treatment  by  eating  forbidden  food, 
and  to  show  when  there  is  a  real  cure.  To  repeat,  most 
valuable  of  all  to  make  a  diagnosis  of  consumption 
with  as  much  certainty  as  it  is  possible  in  human 
affairs,  and  by  removing  the  uncertainty,  sometimes 
dreadful,  of  the  diagnosis  that  accompanies  the  conven- 
tional first  stages  of  consumption  of  the  lungs. 

^'This  value  is  so  great  that  it  is  more  than  a  warrant 
for  this  publication  to  be  made.  It  is  hardly  possible  to 
overestimate  the  importance  of  this  department  of  physi- 
cal exploration. 

*^  First  or  Incubative  Stage.  Red  blood  corpuscles  are 
less  in  number,  rop)  and  sticky,  more  or  less,  but  not 
much  changed  otherwise. 

"Second  Stage  of  Transmission.  1.  Red  Corpuscles. 
Color,  pale,  non-lustrous,  not  clear  cut,  not  ruddy. 
Consistence,  sticky,  adhesive.  Coating  of  neurine  re- 
moved. Not  so  numerous  as  in  normal  blood.  Owing  to 
the  increased  size  and  strength  of  the  fibrin  and  the 
stickiness,  they  form  in  ridges,  rows,  but  not  so  marked 
as  in  rheumatic  blood.  They  accumulate  in  aggregations 
of  confused  masses,  like  droves  of  frightened  sheep. 
They  adhere  to  et^ch  other,  and  are  rotten,  as  it  were,  in 
texture.  2.  White  corpuscles.  Enlarged  and  extended 
by  the  mycoderma  aceti  or  spores  of  vinegar  yeast,  that 
are  transmitted  iuto  the  blood  stream  from  the  intestines. 
3.  Serum.  More  or  less  filled  with  the  spores  of  myco- 
derma aceti  or  vinegar  yeast.  These  occur  either  singly 
or  in  masses  of  spores,  which  is  the  common  form  in 
which  they  nre  found,  wherever  vinegar  is  produced. 
The  fibrin  filaments  are  larger,  stronger,  more  massive 
than  in  health,  and  form  under  the  microscope  a  thick 
network  which  is  larger,  stronger  and  more  marked  in 
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direct  proportion  to  the  severity  of  the  disease  or  the 
amount  of  accumulation.  Besides^  the  serum  is  apt  to  be 
of  a  dirty  ash  color.  The  sticky  white  corpuscles,  the 
massive  fibrin  filaments  in  skeins,  and  the  yeast  spores 
alone  or  combined,  form  aggregations,  masses,  collects, 
thrombi,  and  emboli  which  block  up  the  blood  vessels  of 
the  lungs  soonest,  because  exposed  to  cold  air,  the  most 
of  any  viscus  ;  the  blood  vessels  contract,  and  thus  arrest 
the  thrombi  and  form  a  heterologous  deposit,  which  is 
called  tubercle. 

'*The  Third  Stage,  or  Stage  of  Tubercular  Deposit. 
These  deposits  increase  so  long  as  vitality  subsists  in  the 
tubercle  and  surroundings.  When  the  vitality  ceases, 
the  tubercle  softens  or  breaks  down.  Sometimes  if  the 
process  is  very  slow,  and  life  slightly  inheres  in  it,  the 
proximate  tissues  undergo  fatty  infiltration,  which  pre- 
serves it  from  readily  breaking  down.  The  morphology 
of  the  blood  is  the  same  for  the  secoud  and  third  stages 
of  consumption. 

"Fourth  Stage.  Interstitial  Death.  Morphology  of 
the  blood  in  this  stage  is  the  same  as  in  the  second  and 
third,  save  that  it  becomes  more  impoverished.  The 
Red  Corpuscles  are  thinner,  paler,  much  lessened  in 
uumber,  increased  in  adhesiveness,  stickiness  and  poverty. 
Devoid  more  or  less  of  neurine.  The  white  corpuscles 
are  fewer  in  number,  more  enlarged ;  often  ragged  and 
rough.  Distended  with  spores  of  mycoderma  aceti,  more 
adhesive  and  sticky.  The  scrum.  Fibrin  filaments  are 
thickened,  stronger,  more  massive  and  more  skeins  of 
them  present.  The  collects  of  mycodermi  aceti  are  very 
much  larger  and  more  numerous;  in  moribund  cases,  I 
have  seen  them  so  large  as  almost  to  fill  the  field  of  the 
microscope.  Tht^y  present  anfractuous  edges  and  amoe- 
boid prolongations,  giving  them  a  weird,  bizarre  aspect 
which,  under  the  circumstances  have  a  portentous  aspect, 
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for  the  larger  and  more  numerous  the  spore  collects  of 
mycoderma  aceti  are,  the  more  dangerous  the  case." 
c.     Comparison  of  Kine  Blood  and  Human  Blood. 

1.  The  morphology  of  normal  blood  of  kine  exactly 
corresponds  with  that  of  man  as  given  above. 

2.  The  morphology  of  tuberculous  blood  in  kine  is  not 
the  same  as  in  man  so  far  as  these  observations  go.  Dif- 
ferences as  follows :  (a)  Red  corpuscles  act  normally, 
(b)  Fibrin  filaments  are  not  massive  and  numerous. 

Similarities  of  kine  tuberculous  blood  to  that  of  man. 

(a)  White  corpuscles  enlarged  often  more  than  in  man. 

(b)  The  mycoderma  aceti  or  vinegar  yeast  is  present  as  in 
man. 

Indeed  it  was  on  this  yeast  that  I  made  the  diagnoses 
which  were  better  than  the  average  prognostications. 
As  noted,  it  occurs  as  single,  double  and  multiple  spores ; 
in  large  snow-white  masses  of  fusiform  shape,  sometimes 
in  largeabundaucejustasinman.  They  are  unmistakable, 
positive.  Have  been  found  reliable  evidence  for  many 
years. 

IV.       ADVANTAGES    OF    THIS    BLOOD    MORPHOLOGICAL    TEST 
OVER   TUBERCULIN. 

1.  It  is  simple,  readily  learned,  easily  applied. 

2.  It  introduces  no  diseased  matter  into  the  blood  to 
set  up  efforts  to  expel  diseased  tissues  (not  to  stop  causes), 
which  efforts  of  expulsion  cause  fever. 

3.  It  allows  the  diagnosis  of  the  pretubercular  stage 
and  the  cure  of  the  cattle ;  tuberculin  is  of  no  value  ex- 
cept when  there  is  actual  disease  and  breaking  down  of 
the  lungs. 

4.  It  does  not  involve  the  loss  of  the  kine. 

5.  It  is  always  good  so  long  as  pre-tuberculosis  or  tuber- 
culosis exists ;  and  as  in  man,  is  of  immense  value  in 
making  negative  diagnoses  when  neither  tuberculosis  nor 
pre-tuberculosis  exist. 
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6.  The  amount  of  the  yeast  spores  present  is  a  sort  of 
measure  of  the  amount  of  the  lesion ;  the  more  the  dis- 
ease the  more  the  yeast. 

6.  It  can  be  applied  often  and  harmlessly. 

8.  It  is  common  sense  in  principle,  as  it  treats  of  causes, 
while  tuberculin  treats  only  with  results,  influencing 
causes  not  one  particle. 

9.  Even  if  time  shows  that  the  writer  has  Overestimated 
the  value  of  this  test,  it  is  the  best  means  of  detecting 
tuberculosis  and  pre-tuberculosis  in  man  and  kine. 

V.      IMPORTANCE   OF   SUBJECT. 

It  is  of  importance  to  have  healthy  kine,  but  we  do  not 
believe  all  the  sensational  reports  as  to  the  communica- 
tion of  tuberculosis  to  man  from  cows,  for  if  true  we 
should  almost  all  be  dead.  The  evidence  is  overwhelm- 
ing that  tuberculosis  comes  from  food,  in  excess  and  long 
continued,  which  either  before  or  after  ingestion  under- 
goes the  aceti  acid  fermentation.  It  is  not  the  place  here 
to  enter  into  this,  but  it  may  suffice  to  say  that  food  of 
kine  or  man  undergoing  the  alcoholic  and  vinegary  fer- 
mentation is  most  favorable  for  tubercle.  The  ordinary  silo 
seems  to  be  the  most  favorable  method  to  obtain  such  food. 
The  fact  that  tuberculosis  in  cows  is  most  prevalent 
where  ensilage,  brewers'  grains  and  forced  feeding  are 
used  ;  the  fact  that  bovine  tuberculosis  has  only  come  into 
prominence  since  such  feeds  have  been  used;  the  facts 
that  alcoholic  and  vinegar  yeast  are  found  in  abundance 
in.  silo  food,  and  are  found  in  the  blood  of  tuberculous 
kine  ;  the  fact  that  hogs  kept  on  distillery  swill  contracted 
tuberculosis,  all  these  show  that  the  farmer  must  take 
other  views  than  those  that  now  obtain.  The  farmer  to- 
day is  like  the  man  in  Pilgrim's  Progress,  pouring  water 
on  a  fire  that  will  not  go  out  because  some  one  behind 
him  is  pouring  on  oil ;  killing  tuberculous  cattle  and 
feeding  the  newly  bought  kine   with  sour  foods  will  not 
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extinguish  tuberculosis  from  his  herd.  In  conclusion,  I 
wish  to  thank  the  veterinarians  and  all  who  have  made 
these  studies  possible. 


A  Growing  Cell. 

Hy   AUTHL'K  M.  EI) W Aims,   M.  D., 

NEWAKK,    N.    J. 

Hamilton  L.  Smith  is  the  name  of  a  person  that  all  the 
older  microscopists  were  ^lad  to  have  known  and  we  who 
were  intimate  with  him  must  regret  that  the  Societies  and 
Journals  know  liim  so  seldom  now.  Diatoms  were  the 
source  of  unmixed  ph*asure  tlieu  and  his  magnificent  col- 
lection, containing  that  of  de  Brebissou  also,  often  yielded 
treasures  to  the  anxious  seekers  after  knowledge.  It  is 
gone  now  into  the  hands  of  another  who  it  is  hoped  will 
contribute  some  of  its  beauties  to  the  world  at  large.  Pro- 
fessor Smith  is  busy  with  electricity  he  tells  me  and  neg- 
lects his  microscope.  Perhaps  his  growing  slide  has  also 
grown  dusty  and  is  out  of  use. 

But  I  was  working  then  at  living  diatoms  and  have 
been  working  at  them  till  now  for  we  are  never  too  old  to 
learn  and  the  problems  of  life  still  remain  uncompleted. 
I  then  made  a  growing  slide  of  glass  which  I  thought 
was  just  as  good  as  Smith's.  At  least  it  answered  the 
purpose  and  as  it  never  has  been  described  I  wish  to 
describe  ii  now.  It  was  made  for  me  by  that  ingenious 
mechanic  George  Wales,  who  is  in  New  Jersey  and  mak- 
ing camera  lenses. 

But  what  I  have  got  to  say  is  about  the  growing  cell. 
The  majority  of  mi;  roscopists  at  the  time  of  which  I  am 
speaking,  that  is  about  thirty  years  ago,  were  Diatomists, 
that  is  to  say  they  studied  the  shells  of  Bacillariacese  to 
see  if  they  could  by  the  use  of  the  lenses  then  made  bring 
out  the  markings  on  Pleurosigma  angulata,  Amphipleura 
pellucida  and  other  fine-lined  diatoms.     They  also  worked 
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at  the  central  rays  of  light  on  the  Podura  scale  to  bring 
them  out.  And  microscope  makers,  or  rather  the  makers 
of  objectives,  Charles  Spencer,  Robert  B.  Tolles  and  Will- 
iam Wales  in  this  country;  Powell,  Lealand,  Smith  and 
Beck  in  Europe,  were  then  prominent.  Charles  Spencer 
was  the  prince  and  was  followed  close  after  by  Robert 
B.  Tolles. 

We  had  diatoms  on  the  slides,  as  Pleurosigma  angula- 
tum,  and  we  had  them  living,  but  how  to  study  them  and 
keep  them  living  was  a  problem.  Prof.  Smith  made  an 
ingenious  contrivance  for  keeping  them  alive  and  study- 
ing them  whilst  so  alive  and  it  was  known  as  a  growing 
celL  Growing  cells  had  been  made  in  England,  but  none 
of  them  were  trustworthy.  Smith's  answered  the  pur- 
pose admirably,  only  there  was  one  defect.  It  had  to  be 
made  with  too  many  joints,  which  soldered  with  a  cement 
would  leak  and  let  the  water  out  just  at  the  time  when 
it  was  wanted.  So  I  propounded  to  George  Wales  what  I 
wanted  and  this  was  the  result. 

A  piece  of  plate  glass  about  a  quarter  of  an  inch  thick 
was  taken.  It  was  three  inches  square.  In  the  centre  by 
means  of  a  lathe  set  with  a  brass  cylinder  and  fed  with 
water  and  emery,  a  hole  was  cut  about  two  inches  in 
diameter.  The  mode  by  which  it  is  cut  is  known  to  those 
who  use  a  lathe  and  is  by  soldering  the  plate  glass  on 
another  plate  of  glass  and  holding  it  against  the  revolv- 
ing cylinders.  In  this  manner  the  glass  plate  is  bored 
with  a  hole  through  it.  It  is  then  taken  off  the  plate  it 
was  fastened  on  and  cleaned.  This  forms  the  box  of  the 
growing  cell.  A  bottom  is  formed  of  plate  glass,  three 
inches  square  but  only  ordinary  plate  glass.  It  may  be 
about  one  sixteenth  of  an  inch  thick.  It  is  soldered  to 
the  bottom  of  the  cell  ordinarily.  But  sometimes  I  find 
it  is  not  necessary  to  solder  it.  It  keeps  in  place  without 
so  doing.     The  solder  or  cement   is  rubber    cement  or 
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somethiDg  that  is  easily  applied,  a«  alcohol;  benziDe  or 
turpentine  is  not  ased  in  the  cell.  Any  cement  will  do. 
The  cover  is  of  ordinary  plate  glass  but  loose  on  the  cell. 
It  has  a  minute  hole  drilled  in  it  near  the  bottom  of  the 
cell  to  form  a  communication  for  the  water  in  the  body 
of  the  cell  to  the  cover  of  the  object.  This  is  an  ordi- 
nary round  cover  placed  upon  the  plate  glass  and  with 
the  water  containing  the  BacillariaceaB  in  it. 

To  use  the  growing  cell  it  is  placed  on  the  stage  of  the 
microscope,  which  is  inclined  at  the  ordinary  angle. 
Then  the  object,  as  the  Bacillaria,  is  viewed  with  the 
objective.  As  the  water  evaporates  around  the  cover,  a 
space  of  air  accumulates  in  the  upper  part  of  the  grow- 
ing cell  and  water  must  be  added  to  make  it  up.  This 
can  be  done  by  moving  the  upper  plate  glass  having  the 
object  on  it  to  one  side.  With  this  contrivance  I  have 
kept  BacillariaceaB  under  observation  for  a  long  time,  a 
week  or  more.  But  I  do  not  see  why  it  cannot  be  kept 
in  operation  indefinitely.  As  the  water  evaporates  of 
course  it  must  be  supplied,  or  it  may  have  salt  water 
added  until  it  becomes  Salter  and  Salter  and  at  last  it 
may  become  brine  and  BacillariaceaB,  or  in  fact  any  ob- 
ject may  be  observed  growing  in  water  from  ordinary 
fresh  water  to  brine.  I  have  in  this  manner  made  some 
interesting  experiments  which  I  will  detail  hereafter. 

Lately  I  have  been  experimenting  with  the  growing 
cell  and  wanting  something  that  is  better,  or  rather  that 
does  not  require  removal  by  sliding  off  the  upper  plate 
glass  to  introduce  new  water,  as  salt  water.  To  observe 
the  actions  of  the  change  of  water  from  fresh  to  salt  on 
BacillariaceaB,  I  have  used  the  following  contrivance. 
This  I  find  better  still  than  my  growing  cell,  which  has 
but  two  joints  whilst  Smith's  has  six.  I  use  a  bottle  of 
two  or  four  drachms  capacity.  It  has  flat  sides  so  that 
the  upper  plate  glass  is  done  away  with  and  a  small  hole 
is  bored  in  it  to  let  the  water  communicate  with  the  in- 
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terior  and  the  Bacillariace©.  It  has  the  lower  side  ce- 
mented by  gum  thus  or  balsam,  though  gum  thus  is  best, 
to  an  ordinary  slide  which  is  placed  on  the  stage  of  the 
microscope.  The  bottle  is  an  ordinary  one  and  can  be 
gotten  easily.  It  is  also  corked,  with  a  rubber  cork,  and 
can  thus  have  the  water  supplied.  The  small  hole  can 
be  bored,  by  using  a  small  rat-tail  file  wet  with  spirits 
of  turpentine  and  one  can  with  ease  bore  a  hole  smaller 
or  larger  as  wanted.  I  now  have  an  excellent  growing 
slide  that  answers  every  purpose  and  can  be  employed 
for  BacillariacesB  or  larger  objects  as  desired. 


Special  Staining  Methods  in  Microscopy,  Relative  to  Ani- 
mal Tissues  and  Cells. 

4.     Thb   Specific    Staining  of  Mast.-Cell    Nuclei.* 

By  Dr.  P.  G.  Unna,  Hamburg.     Translated  from  the 

German  by  Geo.  W.  Gale,  M.  D.,  F.  R.  M.  S.  (London), 

St.  Louis. 

It  may  perhaps  appear  unnecessary,  in  our  series  of 
articles  on  staining  technique,  to  make  especial  mention 
of  the  mast-cells.  For,  in  spite  of  the  increased  interest 
of  a  negative  sort  which  these  have  gained  since  the 
bacteriological  era  in  our  science,  if  one  but  looks  to  the 
histological  text-books  for  references,  it  will  be  seen  that 
the  teachings  of  Ehrllch  are  always  given  as  the  only 
method  of  demonstrating  the  mast-cells.  The  latter  still 
appears  to  suffice  for  all  that  could  be  desired  as  a  dif- 
ferential stain.  Ehrlich,  as  is  known,  stains  slowly  in 
acetic  acid,  or  in  acetic  acid, and  glycerine,  together  with 
a  weakened  solution  of  the  basic  dye,  dahlia.  While  the 
bleaching  reaches  all  the  parts  of  the  tissues — the  proto- 
plasm, nuclei,  intercellular  substance — whereby  the  mast- 

*  Mast-oells  are  cells  filled  with  basophile  granules,  foand  in  the  oonnective 
tissue  and  in  foci  of  chronic  inflammation. 
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cell  nuclei  are  themselves  more  intensely  charged  with 
the  coloring  matter,  and  the  cells  themselves  contained 
therein,  and  they  appear  isolated  therefrom  by  their 
weakly-colored  surroundings,  it  is  then  proven  that,  as 
the  mast-cell  nuclei  are  stained  a  clear  reddish  color, 
just  in  this  proportion  will  the  surrounding  parts  retain 
their  color.  Certainly  this  contributes  much  to  make  the 
mast-cells  quickly  and  easily  recognized  under  difficult 
circumstances.  It  is  therefore  not  to  be  wondered  at 
that  those  colors  have  been  preferred  which  tend  to  pro- 
duce metachroraasia,  especially  methylene  blue  (red  mast- 
cells)  and  saffronin  (orange  colored  mast-cells.) 

Thus  the  staining  of  the  mast-cell  nuclei  takes  place 
gradually  by  means  of  a  metachromatic  stain.  Our  en- 
tire energies  are  bent,  however,  in  the  production  of  the 
most  available  staining  mixtures  which  render  possible  a 
differential  staining  of  the  tissues ;  and  these  staining 
mixtures,  which  have  been  given  us  by  nature,  are  those 
which  have  usually  been  considered  as  simple  colors; 
but  those  which;  through  the  metachromasia  of  indi- 
vidual tissue  elements  show  that  they  are  actually  color 
mixtures  and  contain  valuable  by-products,  are  mostly 
overlooked.  Indeed  it  has  appeared  probable  to  me, 
through  long  use  of  the  polychrome  methylene  blue  so- 
lution, that  this  last  contains  by-products  which  produce 
the  metachromasia  (here  methylene  red).  At  the  same 
time  the  colors  more  easily  taken  up  bring  forth  the  same 
elements,  since  their  chief  coloring  matter  (here  methy- 
lene blue)  is  strengthened  and  are  also  necessary  for  the 
quantitative  effect.  If,  for  example,  the  cause  of  the 
stronger  staining  of  the  mast-cells  with  basic  aniline 
coloring  resided  only  in  the  attraction  of  the  nuclei  for 
basic  stains,  so  would  this  necessarily  appear  in  the  de- 
colorization  of  over-stained  sections  with  various  simple 
solutions  (alcohol,  glycerine).     But  it  is  well  known  that 
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only  the  decolorization  with  acids  demonstrates  the  mast- 
cells  with  certainty  and  in  an  easy  manner  in  over- stained 
sections.  I  therefore  consider  it  more  probable  that  the 
acids  in  the  nuclei  of  the  mast-cells  fix  an  acid-coloring 
component  (here  methylene  red)  which,  on  its  part,  fixes 
the  basic,  chief  coloring  constituent  (here  methylene 
blue);  and  these  acids,  on  this'account,  decolorize  the  re- 
maining color  constituents  because  they  have  not  at  the 
same  time  attracted  the  (acid)  coloring  constituents,  such 
as  methylene  red. 

While  I  have  found  the  violet  in  methylene  blue  a 
valuable  coloring  material  I  have  obtained  as  a  by-pro- 
duct in  some  solutions,  methylene  red  and  my  polychrome 
methylene  blue  solution  (Griibler)  present  through  this 
the  most  different  varieties  of  protoplasm  and,  at  the 
same  time,  the  nuclei  of  mast-cells  with  a  specific  red 
color.  This  secondary  eflFect  of  the  polychrome  methylene 
bluo  solution  proves  its  value  because  it  made  the  dif- 
terentiai  diagnosis  of  mast-cells  (red)  and  plasma-cells 
(blue)  a  very  easy  matter.  Both  kinds  of  cells  are  usually 
easy  to  distinguish  by  other  characteristics  ;  but  there 
are  isolated  ones  in  which  the  difi'erential  diagnosis  can- 
not be  easily  made  without  this  diflFerential  stain. 

Wherein  then  is  the  advantage  of  this  differential 
staining  of  mast-cells  over  that  of  the  metachromatic 
methods  which  have  been  used  heretofore  ?  In  the 
purity  and  absorption  of  color,  so  that  no  one  can  doubt 
whether  a  given  nucleus  belongs  to  a  mast-cell  or  not. 
Only  in  the  staining  have  we  saturated  red  alongside  of 
a  saturated  blue,  while  by  methods  of  metachromasia* 
heretofore  used  they  were  seen  only  occasionally,  and 
accordingly  well  pronounced  the  stronger  the  entire  sec- 
tion was  stained.  We  have  here,  in  each  individual  case, 
an  intense  and  clear  stain  of  mast-cell  nuclei  (red)  with 
just  as  deep  a  staining  of  all  the  remaining  tissues  (partly 
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blue  and  partly  violet).  There  especially  does  not  exist 
any  transition  from  red  to  violet,  but  rather  a  marked 
contrast  made  by  both  colors;  never  can  a  strong-over- 
stained  violet  connective  tissue  cell  be  confounded  with  a 
red  nucleated  mast-cell.  Above  all  there  comes  in  here, 
in  order  to  bring  out  this  ideal  staining  of  mast-cells, 
certain  methods  of  bleaching  which  I  will  only  indicate 
as  I  have  thoroughly  described  them  in  my  article  on  the 
staining  of  the  protoplasm  of  connective  tissue  cells, 
namely  :  the  decolorization  by  means  of  (1)  glycerine- 
ether  mixture  and  (2)  neutral  alcoholic   orcein    solution. 

These  have  the  particular  advantage  over  the  methods 
heretofore  used,  in  that  they  coincide  with  the  demonstra- 
tion of  the  protoplasm  (1  and  2)  and  collagen  (2)  in  the 
tissues.  We  therefore  use  no  other  staining  solution  or 
method  of  staining,  for  in  this  way  we  always  get  the 
mast-cells  stained  in  a  most  beautiful  and  precise  manner 
when  the  necessary  staining  is  made  in  regard  to  proto- 
plasm and  collagen.  Naturally,  these  methods  of  de- 
colorizing are  not  the  only  ones  which  are  practiced  on 
such  sections  as  have  been  over-stained  by  means  of 
the  polycrome  methylene  blue  solution.  All  acids  and 
most  salts  cause  the  mast-cells,  after  treatment  with 
alcohol,  to  appear  more  or  less  red,  and  the  number  of 
such  methods  is  legion.  But  whoever  desires  to  save 
time,  and  material  will  prefer  this  method  above  all 
others,  as  it  brings  out  so  many  valuable  details 
and  requires  so  little  time. 

Yet,  there  are  some  cases  in  which  a  specific  staining, 
according  to  the  original  method  of  Ehrlich,  deserves  the 
preference.  There  are  certain  cases  in  whith  we  are 
concerned  less  with  the  examination  of  individual  mast- 
cells  than  with  the  finding  of  all  isolated  mast-cell  nuclei, 
whether  it  be  that  these,  as  in  the  diflFerent  dermatoses 
(carcinoma,  urticaria,  pigmentosa)  have  entered  into  the 
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covering  epithelium  or  have  overrun  the  collagen  tissue 
of  the  muscles  of  the  skin.  In  such  cases  the  nuclei 
naturally  appear  just  so  much  clearer  the  more  the  re- 
maining tissue  is  decolorized. 

Such  a  demonstration  of  mast-cell  nuclei  can  be  very 
easily  combined  with  the  methylene  blue  staining  method. 
Either  color  slowly  in  a  weakened  solution,  or  decolorize 
the  over-stained  sections  in  glycerine,  ether  solution  or 
mineral  acid.  As  a  bleaching  addition  to  the  polychrome 
methylene  blue  solution  alum  has  shown  itself  valuable. 
We  put  as  much  alum  as  can  be  held  on  the  point  of  a 
knife  in  a  saucer  of  staining  solution  and  leave  the 
sections  therein  for  an  hour  or  even  over  night.  They 
are  then,  after  a  washing  with  water,  put  directly  in  abso- 
lute alcohol,  oil  and  balsam.  The  nuclei  themselves  are 
very  plain  ;  the  mast-cell  nuclei  are  dark,  cherry  red,  and 
the  remaining  tissue  is  pale  blue.  For  demonstrating 
the  isolated  mast-cell  nuclei  in  tissue  there  is  no  surer 
method  than  that  by  means  of  decolorizing  with  the 
above  mentioned  mixture  of  glycerine  and  ether.  We 
allow  the  sections  to  remain  in  the  undiluted  mixture 
until  they  are  of  a  clear  blue  color ;  then  wash  them  in 
water  and  put  them  in  alcohol,  oil  and  balsam.  One  is 
always  sure  by  this  method  of  decolorizing  to  extract  all 
the  blue  from  the  nuclei  without  damaging  the  red  color. 
In  the  second  place,  we  can  take  into  consideration 
the  mineral  acids,  and  we  have  found  the  best  to  be 
nitric  and  hydrochloric.  The  section  is  first  put  in  a  flve- 
per-cent  nitrate  of  potash  solution  for  from  twenty  to 
thirty  seconds  in  a  saucer,  and  then  from  ten  to  twenty 
seconds  in  a  saucer  with  a  few  drops  of  acid  alcohol ; 
then  in  absolute  alcohol,  etc.  Simple  acid  decolor- 
ization  generally  leaves  still  a  faint  trace  of  blue  in  the 
nuclei. 

But  at  the   same  time  that   isolation  of  the  mast-cell 
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nuclei  by  aubaeqaent  decolorization  is  accomplished  all 
collagenous  tissue  and  protoplasm  are  bleached,  only  the 
nuclei  retain  somewhat  more  of  the  blue  than  by  the 
alum  method.  On  the  other  hand,  the  red  nuclei  stand 
out  90  plainly  that  one  cannot  miss  them  even  with  a 
low  power. 

In  the  following  list  I  give  the  methods  in  use  in  my 
laboratory  for  staining  with  polychrome  methylene  blue: 

I. 

Metachro7iiatic  8taining  of  Mast-Cells^  especially  in 
connection  with  Plasma  Cells  and  Protoplasm, 

(a)  1.  Stain  in  polychrome  methylene  blue  solution 
(Gruebler)  from  one-quarter  hour  to  one  night. 

2.  Decolorize  in  a  mixture  of  a  few  drops  of  glycerine- 
ether  solution  in  a  saucer  of  water. 

3.  Thorough  washing  in  water. 

4.  Absolute  alcohol,  oil  of  bergamot,  and  balsam. 

(b)  1.  Stain  in  polychrome  methylene  blue  solution 
for  from  five  to  fifteen  minutes. 

2.  Wash  in  water. 

3.  Decolorize  and  wash  in  one-quarter  per  cent  of 
alcoholic  neutral  solution  of  orcein  (Gruebler)  about  one- 
quarter  hour. 

4.  Absolute  alcohol,  oil,  balsam. 

II. 

Isolated  Metachrmnatic  Stainirig  of  Mast-Cells  in  very 
Weakly-Stained  Tissue, 

(a)  1.  Staining  in  polychrome  methylene  blue  solu- 
tion with  a  knife  point  of  alum  in  a  saucer  of  coloring 
solution  three  hours  to  one  night. 

2.  Wash  in  water. 

3.  Decolorize  in  glycerine-ether  solution  for  from  five 
to  ten  minutes. 

4.  Prolonged  washing  in  water. 

5.  Absolute  alcohol,  oil  and  balsam. — St.  Louis  Medi- 
cal a%d  Surgical  Journal. 
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EDrrORUL. 


For  Histology's  Sake. — We  notice  that  our  good  friend, 
Dr.  V.  A.  Moore  said  at  the  meeting  of  the  American  Mic- 
roscopical Society:  *'I  believe  in  histology  for  histology's 
sake  and  in  bacteriology  for  bacteriology's  sake.  Teach 
truth  for  truth's  sake." 

The  atmosphere  of  Washington  is  full  of  this  kind  of 
talk  and  the  idea  animates  much  of  our  government  work. 
We  regard  it  as  grossly  pernicious.  It  leads  to  misappro- 
priation of  governpaent  funds  and  makes  narrow  minded 
specialists. 

We  have  here  a  Fish  Commission  which  during  the  past 
twenty-five  years  has  expended  some  money  in  a  practical 
manner  but  also  much  for  "pure  science" — they  have 
studied  fishes  "for  ichthyology's  sake."  The  practical 
results  attained  could  have  been  accomplished  with  a  quar- 
ter of  the  money,  and  the  Ichthyologists  care  little  for  the 
fishermen  of  the  country. 

We  have  here  botanists  who  love  botany  simply  for 
what  truth  they  can  find  by  its  study  and  they  never  turn 
out  practical  results.  We  have  astromoners  who  wish 
with  government  money  to  search  comets  and  do  such 
things  as  gratify  insatiable  curiosity  but  are  of,  no  con- 
sequence to  the  people  at  large.  We  have  vivisectionists 
who  cut  up,  after  murdering,  innocent  animals  in  their 
pursuit  of  theories  which  they  are  pleased  to  call  "pure 
science."  They  have  no  end  in  view  except  "anatomy's 
sake"  or  "bacteriology's  sake." 

The  knowledge  of  many  kinds  of  truth  is  today  useless 
simply  because  there  is  no  call  for  its  practical  application. 
Astromonical  truths  are  of  noaccount  to  Dr.  Moore  because 
he  is  not  in  a  profession  to  apply  them  to  the  happiness  or 
mental  progress  of  mankind.  If  the  pursuit  for  astron- 
omy's sake  is  wise,  it  should  make  no  diflFerence  to  Dr. 
Moore  whether  he  spends  his  time  in  it  or  in  histology. 
In  one  case  as  in  the  other  he  gratifies  his  doctrine;  truth 
for  truth's  sake. 


Digiti 


zed  by  Google 


356  THE  AMERICAN  MONTHLY  [Oct. 

There  is  a  narrow  line  of  research  which  he  alludes  to 
as  the  truth  which  has  "use  one  can  turn  into  dollars." 
Of  course  he  who  seeks  only  such  truth  as  his  fancy  tells 
him  will  coin  into  money  for  his  personal  benefit,  lives  a 
narrow  and  selfish  life.  But  he  who  studies  histology 
utterly  regardless  of  practical  application,  i.  e,  "for  histol- 
og-y's  sake"  has  placed  himself  at  the  opposite  extreme, 
and  lost  all  wisdom  which  in  our  days  as  in  former  times 
lies  at  the  golden  mean. 

Were  Dr.  Moore  to  devote  ten  years  to  bacteriology 
solely  for  bacteriology's  sake,  let  him  tell  us  on  what 
principles  he  would  choose  his  experiments.  All  value  or 
use  humanitarian  being  dismissed  from  consideration  why 
do  one  thing  rather  than  another?  He  can  only  reply: 
"Do  what  bids  fair  to  yield  the  largest  increment  to  ab- 
stract knowledge."  His  time  being-  thus  absorbed  in  the 
abstract,  humanity  is  suffering  for  the  facts  not  covered 
by  the  scientist's  ambition. 

Such  doings  have  caused  the  crusade  by  certain  humani- 
tarians against  vivisection.  We  hold  that  all  vivisection 
that  has  humanity's  relief  in  view  is  proper  and  that  only 
such  is  proper.  Vivisection  for  truth's  sake  is  simply 
barbarous. 

Last  winter  we  were  so  unfortunate  as  to  have  an  anti- 
vivisection  bill  reported  favorably  in  the  United  States 
Senate.  It  is  likely  to  become  a  law.  We  have  no  one  on 
the  face  of  the  earth  to  thank  for  this  unwise  and  whole- 
sale restriction  except  the  people  who  like  our  friend  want 
to  vivisect  for  vivisection's  sake,  who  want  to  take  animal 
life  not  in  search  of  truth  which  one  can  turn  into  health 
or  dollars,  but  who  want  unlimited  chance  to  cut  and  slash 
simply  and  solely  "for  truth's  sake,"  simply  to  add  iso- 
lated facts  to  our  abstract  knowledg-e  of  anatomy,  of  the 
use  of  drugs,  of  biology,  of  bacteriology,  or  of  some  other 
"ology." 

In  place  of  Dr.  Moore's  creed  let  him  substitute  this: 
"I  believe  in  histology  for  humanity's  sake  and  in  bacteri- 
ology for  humanity's  sake,  and  in  truth  simply  so  far  as  it 
can  contribute  to  the  progress  of  the  human  race."  There 
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is  little  research  that  he  may  properly  wish  to  make  that 
cannot  be  comprehended  in  this  creed.  There  is 
truth  the  knowledge  of  which  is  a  curse — not  a  blessing. 


KICBOSGOPIGAL  MANIPULATION. 


Preparing  Malarial  Blood- Films. — The  following  method 
of  preparing  films  of  malarial  blood  will  be  appreciated  by 
those  who  have  practical  experience  of  the  ordinary  meth- 
ods of  making  cover-glass  films.  Besides  ease  and  rapid- 
ity the  method  has  other  and  obvious  advantages. 

A  nurse  is  instructed  to  cleanse  with  spirits  of  wine  or 
ether  as  many  microscope  slips  as  are  likely  to  be  required, 
and  to  place  them,  arranged  in  one  or  more  rows,  on  the 
table  near  the  patient.  Three  or  four  oblong  slips  of  very 
fine  clean  tissue  paper,  one  and  one-half  by  five-eights 
inch,  are  also  prepared.  The  patient's  finger  is  cleansed, 
and  pricked  in  the  usual  way.  A  droplet  of  blood  about 
one-sixteenth  inch  in  diameter  is  then  expressed  from  the 
puncture  and  taken  up,  by  touching  it  with  one  of  the  pa- 
pers, the  blood  being  supplied  about  one-half  inch  from 
the  end  of  the  paper.  The  charged  surface  of  the  paper 
is  then  placed  upon  a  glass  slip  rather  towards  one  end. 
In  a  second  or  two  the  blood  will  have  run  out  in  a  thin 
film  between  paper  and  slip.  When  this  has  taken  place — 
not  before — the  paper  is  drawn  along  the  surface  of  the 
glass.  The  same  paper,  without  recharging,  is  placed  in 
a  similar  way  on  a  second  slip,  on  a  third,  on  a  fourth,  and 
so  on.  When  exhausted,  the  paper  is  recharged  from  the 
finger  as  many  times  as  may  be  found  necessary.  In  this 
way  filfty  or  one  hundred  exquisitely  fine  films  may  be  pre- 
pared in  five  or  six  minutes.  Labels  are  then  attached, 
and  the  slides  stored  away  to  await  convenience.  Before 
proceeding  to  stain,  the  blood  is  fixed  in  a  little  absolute 
alcohol  on  the  films.  The  slides  are  then  dried,  and  stained 
by  the  borax  (five  per  cent.)  methylene  blue  (one-half  per 
cent.)»  a  few  drops  of  the  solution  being  applied  for  about 
half  a  minute.      After  washing  and  drying,   cover-glass 
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with  xylol  balsam  are  applied.  The  result  is  excellent. 
If  one  wishes  to  search  for  crescents,  a  good  plan  is  to 
make  the  film  fairly  thick,  to  fix  with  alcohol,  and  then  to 
wash  out  the  haemoglobin  with  very  weak  acetic  acid,  two 
or  three  drops  to  the  ounce  of  water.  The  now  colorless 
film  is  again  washed,  stained  with  methylene  blue,  and 
mounted  in  xylol  balsam  in  the  usual  way.  The  field  not 
being  obscured  by  blood-corpuscles,  the  large  amount  of 
blood  which  this  method  of  preparation  enables  us  to  pass 
rapidly  in  review  greatly  favors  the  quick  finding  of  any 
crescents  that  may  be  present.  The  same^method  of  pre- 
paring blood  films  is  equally  applicable  for  the  demonstra- 
tion of  other  blood  parasites. — British  Medical  Journal. 

Preservation  of  Microscopic  Specimens. — Tores  de- 
scribes a  method,  which  he  has  tested  for  a  year  and  a 
half,  of  preserving  organs  and  tissues  so  that  they  retain 
the  color  they  had  when  fresh.  He  finds  that  five  to  ten 
parts  of  a  forty-per-cent.  solution  of  formalin  alone  cause 
the  organs,  after  a  time  to  assume  a  tint  which  differs  very 
considerably  from  the  natural  color,  but  that  if,  instead  of 
water  for  diluting  the  commercial  formalin  solution,  a  so- 
lution of  one  part  common  salt,  two  parts  of  magnesium 
sulphate,  two  parts  sodium  sulphate  in  one  hundred  parts 
of  water  be  used,  the  color  of  the  blood  is  well  preserved. 
Further,  material  preserved  in  such  a  solution  is  better 
adapted  for  subsequent  microscopic  examination,  since 
the  protoplasm  of  the  cell  is  less  altered  and  the  nucleus 
stains  better  and  more  deeply.  The  method  he  adopts  is 
as  follows:  The  material  must  be  not  too  long  washed  in 
water,  and  should  be  left  in  ^he  formalin  solution  for  a 
period  depending  upon  their  size  and  thickness.  A  kid- 
ney or  spleen  requires  two  days  immersion,  and  the  solu- 
tion should  be  changed  once  or  twice,  or  until  the  forma- 
lin solution  no  longer  gives  a  dirty  brownish-red  color. 
Care  must  be  taken  to  bring  all  portions  of  the  object  into 
contact  with  the  solution,  and  the  object  must  be  given 
the  shade  which  it  is  to  retain  permanently,  since  the 
formalin  solution  causes  it  to  assume  a  consistency  such 
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that  its  shape  cannot  afterwards  be  modified.  In  the 
formalin  solution  the  org-ans  change  color  and  become  of  a 
dirty  bluish  g^ray.  On  now  placing  them  in  ninety-five 
per  cent,  alcohol  the  normal  color  returns.  Before  per- 
manently placing  the  organ  in  alcohol  it  must  be  washed 
with  alcohol  until  the  latter  no  longer  becomes  cloudy. 
The  material  must  not  be  washed  with  water;  it  is  left 
in  alcohol  for  varying  time  until  the  normal  color  has  again 
fully  returned ;  if  left  longer  the  alcohol  removes  the  color. 
For  a  kidney  or  spleen  twenty-four  hours  will  be  sufficient. 
The  permanent  preserving  fluid  is  equal  parts  of  glycerin 
aud  water ;  the  material  floats  at  first,  but  sinks  later ;  the 
color  is  now  at  its  best ;  after  a  little  time  the  fluid  becomes 
yellowish  and  requires  renewal.  Tissues  so  preserved 
have  not  undergone  the  slighest  alteration  in  color  during 
nine  months.  The  method  is  not  applicable  to  the  preser- 
vation of  other  color  than  that  of  blood;  thus  icteric  liver 
is  well  shown. — Int.  Med.  Magazine. 

Microscopic  Objects. — Thin  sections  of -hard  substances 
are  made  by  cementing  them  to  glass  with  Canada  balsam, 
or  on  an  oil-stone  with  water,  then  softening  the  cement 
with  heat,  and  turning  them  over  and  treating  the  other 
side  in  the  same  way.  They  are  then  polished,  if  desired, 
with  putty-powder  on  silk,  cloth,  or  leather. — English  Me- 
chanic. 

Urinary  Examinations. — Dr.  Lichty  (^Medical  News) 
holds  that  :  1.  A  continued  low  specific  gravity  must  be 
looked  upon  with  grave  suspicion,  until  it  can  be  proved 
beyond  a  doubt  that  the  kidneys  are  normal.  2.  In  neph- 
ritis, especially  of  the  chronic  interstitial  type,  it  may  hap- 
pen that  at  times  during  the  greater  part  of  the  disease 
the  urine  may  contain  no  albumen  that  can  be  detected. 
3.  Casts  may  be  present  in  the  urine  when  it  is  impossi- 
ble to  detect  any  albumen  by  the  usual  tests.  4.  Casts 
are  very  easily  destroyed  in  the  urine  by  bacteria  during 
the  process  of  fermentation,  and  unless  the  examination 
is  made  within  an  hour  or  two  after  the  urine  is  passed, 
the  failure  to  find  casts  does  not  prove  the  non-existence 
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of  nephritis.     The  urine  should  be  more  frequently  exam- 
ined, especially  after  sickness. 


BACTEBIOLOCIT. 


Black  Death. — Kitasato  has  ascertained  that  the  "black 
death''  is  due  to  a  bacillus  which  causes  a  septicaemia  at- 
tacking- the  lymphatic  system,  the  spleen,  and  mig'ht  there- 
fore easily  be  confounded  with  anthrax.  The  bacillus  is 
rounded  at  the  ends,  colors  with  the  usual  aniline  dyes, 
more  deeply  stains  at  the  end  than  in  the  middle ;  may  be 
found  in  the  blood,  occurs  in  man,  mice,  rats  and  swine, 
and  may  be  contracted  by  eating-  the  diseased  flesh  of  such 
animals. 

Excretion  of  Micro-Organism. — Biedl  and  R.  Kruas 
record  their  experiments  into  the  excretion  of  microK)r- 
ganism  by  the  g-landular  organs.  Previously  they  have 
shown  that  micro  organisms  present  in  the  blood  are  ex- 
creted by  normal  kidneys,  the  urine  being  free  from  al- 
bumen or  blood.  They  thus  conclude  that  micro-organ- 
isms can  pass  through  healthy  blood  vessels.  They  have 
now  investigated  the  functions  of  the  liver  and  submax- 
illary gland  in  this  respect,  cultures  of  the  staphylococcus 
being  injected  into  the  blood.  Almost  all  authors  agree 
that  the  liver  can  excrete  micro-org^anisms,  but  no  cer- 
tainty exists  as  to  the  manner  of  the  excretion.  In  the 
first  set  of  experiments  the  gall  bladder  was  opened  with 
the  usual  precautions  immediately  after  death.  They 
found  negative  results  in  two  out  of  four  experiments,  but 
this  method  is  not  adequate.  In  another  series  of  experi- 
ments the  bile  was  inocculated  directly  into  the  nutrient 
media,  a  cannula  having  been  placed  in  the  bile  passages. 
In  the  case  of  the  submaxillary  gland  a  cannual  was  placed 
in  the  duct,  and  the  same  method  followed.  In  all  of  the 
three  cases  the  staphylococcus  was  obtained  from  the  bile, 
but  the  results  were  always  negative  in  five  cases  where 
the  submaxillary  secretion  was  investigated.  The  micro- 
organisms were  shown  to  be  cautiously  excretedin  the  bile 
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during*  one  and  a  half  to  two  hours  while  the  experiment 
lasted.  The  authors  conclude  that  as  in  the  case  of  the 
kidneys  the  excretion  of  micro-orgunisms  is  a  formal  func- 
tion of  the  liver.  During-  one  to  two  hours  micro-organ- 
isms circulating  in  the  blood  were,  however,  not  execreted 
by  the  submaxillary  gland.  Whether  the  difference  thus 
present  between  the  liver  and  the  submaxillary  gland, 
is  due  to  the  difference  in  theif  structure  is  left  an  open 
question. — Medical  Review. 


MEDICAL  KICBOSGOPT. 


Antitoxin  Serum  in  Smallpox. — M.  and  A.  Bechlere 
communicated  to  the  Academy  of  Medicine,  Paris,  the  re- 
sult of  observations  made  by  them,  which  indicate  the 
probability  that  they  have  discovered  a  means  of  success- 
fully treating  smallpox  by  an  antitoxic  serum.  The  se- 
rum is  obtained  from  the  blood  of  vaccinated  animals,  and 
is  used  in  the  same  manner  as  the  antitoxic  serum  which  is 
employed  in  the  treatment  of  diphtheria. 

The  Action  of  Tricresol  on  some  Pathogenic  Microbes. 
— The  Presse  medicale  for  October  3d  contains  an  abstract 
of  an  article  by  Dr.  O.  Bronstein,  which  was  published  in 
the  Meditzinskoie  Obozrenie^  1896,  No.  7.  The  experimental 
researches  of  the  author  concerning  the  action  of  tricresol 
were  carried  out  on  the  following  bacterial  varieties:  The 
staphylococcus,  the  streptococcus,  Eberth's  bacillus,  the 
comma  bacillus,  the  comma  bacillus  of  cholera,  and  the 
bacillus  of  glanders.  The  result  of  his  experiments 
showed  that  a  solution  of  tricresol  in  the  proportion  of  one 
in  a  thousand,  acting  for  two  or  three  days,  had  a  bacterial 
action  on  all  these  organisms  except  the  pyocyanic  bacillus. 
In  order  to  kill  the  streptococcus  a  solution  of  one  in  two 
thousand  was  sufficient,  and  to  destroy  the  diphtheria 
bacillus,  a  solution  of  one  in  two  thousand  five  hundred. 
A  one-per-cent.  solution  killed  the  typhoid  bacillus,  the 
staphylococcus,  and  the  streptococcus  in  five  minutes; 
the  bacillus  of  cholera,  glanders,  and  of  diphtheria  in  threa 
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minutes,  and  the  pyocyanic  bacillus  in  ten  minutes.  The 
non-bactericidal  solutions,  however,  hindered  the  culture 
of  bacteria.  The  author  thinks  that  tricresol  is  a  very 
powerful  antiseptic,  since  a  one-per-cent.  solution  is  as  en- 
ergetic as  a  three-per-cent.  solution  of  carbolic  acid.  It  is 
at  the  same  time  relatively  less  dang-erous,  for  according 
to  Hammerl,  the  toxicity  of  carbolic  acid  is  four  times  as 
great  as  that  of  tricresol. — N.  V,  Medical  Journal. 

The  Dirty  Sponge'. — Prefessor  Lang,  of  Vienna,  de- 
clares that  sponges,  owing  to  the  impossibility  of  destroy- 
ing germs  in  them,  have  long  since  been  banished  from 
the  surgeon's  table,  and  should  also  be  excluded  from  the 
bathroom  and  washstand. 

Possibilities  of  Contagion  from  Venereal  Diseases  in 
Railway  Cars. — ^Dr.  Tomus  Noriega,  of  the  State  of  Chia- 
pas, Mexico,  read  a  paper  before  the  American  Public 
Health  Association,  in  which  he  cited  the  case  of  a  married 
man,  thirty  years  of  age,  who  arose  from  his  berth  in  a 
Pullman  car  and,  as  was  his  custom,  wash  his  face  in  the 
lavatory.  Two  days  thereafter  he  felt  the  first  symptoms 
of  purulent  ophthalmia,  for  which  he  consulted  a  physi- 
cian. The  patient  was  treated  energetically,  but  in  spite 
of  all  efforts  the  right  eye  was  lost.  Other  similar  cases 
were  reported. 

Tuberculosis  and  Telephone. — It  is  said  that  Vienna 
physicians  have  traced  casesof  tuberculosisand  other  conta- 
gious diseases  to  the  use  of  public  telephones,  and  the  sug- 
gestion is  made  that  a  sponge  with  a  solution  of  carbolic 
acid  be  kept  in  every  station  for  a  daily  cleaning  of  the  ap- 
paratus.   

nCBOSCOPIGAL  S0CIETIE8. 

Microscopical  Societies. 

Postal  Club. — After  the  usual  summer  vacation,  the  cir- 
culation is  now  being  resumed.  Any  changes  of  address, 
or  other  business  concerning  the  membership  or  circuits, 
should  be  reported  at  once. 
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Last  season  the  work  done  by  and  for  the  members  was 
of  at  least  average  amount  and  quality ;  and,  with  the  care- 
ful and  g-enerous  assistance  of  all,  it  is  hoped  to  attain  still 
better  results. 

Owing- to  the  retirement  of  many  circuit  boxes,  which 
are  no  long-er  available  except  for  new  circuits,  a  new  set  is 
needed  for  immediate  use,  and  collecting  boxes  will  be 
started  at  once.  As  the  success  of  the  present  season  will 
depend  largely  on  the  use  of  these  contributions,  members 
are  kindly  requested  to  have  the  slides  selected,  and  their 
notes  ready  to  copy  into  the  Note-books  on  arrival,  so  that 
the  boxes  can  go  forward  without  delay.  Slides  without 
ideas  in  them,  or  accompanying  notes,  are  of  little  use. 
Members  not  wholly  familiar  with  the  subject  are  re- 
quested to  consult  carefully  all  the  suggestions  in  the  cir- 
cular on  Contribution  of  Slides  on  page  3  of  the  Report  of 
the  Club  last  published,  in  1895. 

Members  whose  subscription  is  not  fully,  paid,  will 
greatly  oblige  by  remitting  for  present  use,  to  the  Presi- 
dent, R.  H.  Ward,  M.  D.,  S3  Fourth  St.,  Troy,  N,  Y. 


KICBOSGOPICAL  NOTES. 


French  Congress  of  Medicine. — French  Congress  of 
Medicine  will  be  held  at  Montpellier  in  1898,  during  the 
Easter  holidays,  under  the  Presidency  of  Prof.  Bernheim, 
of  Nancy.  The  annual  Congress  of  French  Alienists  and 
Neurologists  will  be  held  at  Toulouse  in  1897. 

Hayden  Memorial  Geological  Fund.— Mrs.  Emma  W. 
Hayden  has  given  to  the  Academy  of  Natural  Sciences  of 
Philadelphia,  in  trust,  the  sum  of  $2,500  to  be  known  as  the 
Hayden  Memorial  Geological  Fund  in  commemoration  of 
her  husband,  the  late  Prof.  Ferdinand  V.  Hayden,  M.  D., 
L.L.  D.  According  to  the  terms  of  the  trust,  a  bronze 
medal  and  the  balance  of  the  interest  arising  from  -the 
fund  are  to  be  awarded  annually  for  the  best  publication, 
exploration,  discovery  or  research  in  the  sciences  of  geol- 
og-y  and  paleontology,  or  in  such  particular  branches  there- 


Digiti 


zed  by  Google 


364  THE  AMERICAN  MONTHLY  [Oct. 

of  as  may  be  designated.  The  award  and  all  matters  con- 
nected therewith  are  to  be  determined  by  a  committee  to 
be  selected  in  an  appropriate  manner  by  the  Academy. 
The  recognition  is  not  confined  to  naturalists. 

Prof.  Moissan. — Prof.  Henri  Moissan,  the  well-known 
chemist,  who  fills  the  chair  *  of  toxicology  in  the  Paris 
school  of  Pharmacy,  arrived  in  this  country  September 
20th.  He  comes  to  represent  the  University  of  France  at 
the  celebration  of  the  150th  anniversary  of  Princeton  Col- 
lege, October  20th. 


PERSONALS. 


A  building  25x97  feet  for  the  Massachusetts  General 
Hospital,  Boston,  at  a  cost  of  over  $20,000,  will  soon  be 
ready  for  use.  It  includes  well  fitted  laboratories  of  chem- 
istry, bacteriology  and  histology. 

The  next  meeting  of  the  American  Association  for  the 
Advancement  of  Science  will  be  held  in  Detroit  (1897).  Dr. 
Wolcott  Gibbs  of  Newport,  is  the  new  president. 

The  proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  contains  the  biographical  sketch  of  John 
Adam  Ryder,  by  Harrison  Allen,  M.  D.,  and  the  list  of  his 
published  scientific  papers  by  H.  F.  Moore,  Ph.  D. 

The  officers  of  Section  G.  of  the  A.  A.  A.  S.  for  the  next 
year  are  G.  F.  Atkinson,  Vice-President;  F.  C.  New- 
combe,  Secretary. 

The  officers  of  the  Botanical  Club  for  the  next  year  are 
S.  M,  Tracy,  President;  L.  R.  Jones,  Vice-President;  E. 
S.  Burgess,  Secretary. 

Professor  A.  N.  Prentiss,  formerly  professor  of  Botany 
at  Cornell  University  died  at  his  home  in  Ithaca,  Aug.  14. 

A  Post  Graduate  course  of  bacteriology  has  been  estab- 
lished at  the  Sidney  University,  N.  S.  W. 
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CORRESPONDENCE. 


The  Microscopical  Pub.  Co.,  Gentlemen: — All  of  our 
subscriptions  were  placed  through  a  subscription  agency, 
and  we  suppose  yours  was  included  among  the  others. 

The  agency  has  recently  failed  and  thrown  our  subscrip- 
tion account  into  considerable  confusion.  As  soon  as  the 
affairs  are  straightened  out  I  will  see  that  your  account  is 
made  right.     Yours  most  cordially,     C.  B.  T. 

We  shall  not  comment  on  this  letter,  we  shall  simply  repeat 
our  advice  :  Send  your  subscription  directly  to  the  Micros- 
copical Pub.  Co.,  Washington,  D.  C.  or  if  you  choose  to 
have  an  agent,  take  one  of  the  old  and  reputable  publishers. 


RECENT   PUBLICATIONS. 


Ernst  Mach's  Popular  Scientific  Lectures. — The  Open 
Court  Publishing  Co.,  Chicago,  have  just  issued  in  their 
Religion  of  Science  Library  a  cheap  edition  of  Professor 
Mach's  Popular  Scientific  Lectures,  which  were  remarka- 
bly well  received  on  their  first  appearance.  Professor 
Mach  was  formerly  Professor  of  Physics  in  Prague,  but 
has  recently  been  called  to  a  chair  of  philosophy  in  Vienna. 

The  Keating  Wheel  Co.,  Holyoke,  Mass.,  is  just  now 
sending  out  a  beautiful  art  catologue  containing  a  complete 
description  of  their  bicycles.  It  will  be  sent  free  to  any 
subscriber  of  this  paper  who  shall  send  a  postal  card  to 
the  above  address. 

Die  Mikrotechnic  der  thierischen  Morphologic,  Eine  kritische 
Darstellung  der  mikroskopischen  Untersuchungsmetho- 
den.  Von  Dr.  Med.  Stkfan  Apathy,  Professor  der  Zoo- 
logie  und  vergleichenden  Anatomic  an  der  Universitat 
Kolozsvar.  Erste  Abtheilung.  Mit  10  Abbildungen  in 
Holzschmitt.  Braunschweig:  Harald  Bruhn,  1896  (New 
York:  Gustav  E.  Stechert).  Pp.  322. 

An  exhaustive  and  critical  review  of  this  imporant  work 
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is  almost  impossible  within  the  limits  of  a  journal. 
The  work  is  so  stupendous  and  opens  up  such  a  vast  field 
of  study  and  observation  that  a  mere  mention  of  its  scope 
must  suffice. 

The  author  gives,  in  the  first  place,  a  minute  historical 
survey  of  every  method  intended  for  the  microscopic 
study  of  animal  tissues.  This  is  followed  by  a  discussion 
as  to  the  purpose  of  each  method  and  of  its  worth  at  the 
present  day.  An  exact  description  of  each  procedure, 
with  reference  to  the  effect  of  the  agents  used  upon  the 
chemical  and  physical  properties  of  the  object  to  be  ex- 
amined, is  next  brought  to  view.  This  is  followed  in  turn 
by  a  consideration  of  the  changes  produced  in  specimens 
by  certain  agents  employed,  with  reference  to  an  improve- 
ment or  a  possible  improvement  in  the  technics. 

The  special  part  of  the  work  is  arranged  under  fourteen 
heads,  and  the  entire  process,  from  the  securing  of  the 
specimen  to  its  ultimate  disposition,  cut,  stained,  and 
mounted,  is  minutely  described.  Free  criticism  of  methods 
of  technics  abound,  with  suggestions  for  improvement. 
Volume  I  closes  with  a  critical  bibliography  of  the  various 
methods  now  and  formerly  in  vogue  for  the  examination 
of  microscopic  specimens,  arranged  alphabetically  and 
with  marginal  dates. 

This  book  is  no  text-book.  It  will  if  its  author's  inten- 
tions do  not  miscarry,  be  the  foundation  of  microscopic 
technics  which  shall  be  based  on  a  thorough  understand- 
ing of  methods  employed,  their  purpose,  their  history, 
and  their  real  value.  With  the  addition  of  the  second  vol- 
ume, which  is  promised  within  a  year,  we  are  certain  of  a 
work  that  will  be  indispensable  to  the  student,  the  biolo- 
gist, the  histologist,  and  the  worker  with  the  microscope, 
whoever  he  may  be. 

Typhoid  Germs  in  Ice. — The  military  officers  at  Rennes 
(Medical  Press  and  Circular)  have  recently  suffered  from 
a  typhoid  epidemic,  which  has  been  traced  to  the  ice  which 
was  used  to  cool  the  champagne  at  a  banquet.  The  ice 
had  been  taken  from  a  neighboring  river  at  a  point  where 
the  town  sewers  empty. 
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mOROSOOPES  DUTY  .FREE. 

Colleges  and  Educational  Institutions  in  the  U.  S.  are  entitled  to  im- 
port microscopes  and  Scientific  Instruments,  duty  free,  and  can  there- 
fore have  snch  goods  shipped  to  them  at  London  prices,  by  ordering 
direct  from  us. 

Dr.  Henri  Van  Heurck's 
Microscope 

FOR  HIGH  POWER  WORK  AND 
PHOTO-MICROGRAPHY 

As  made  by  W.  Watson  and  Sons  to  the 
Specification  of  Dr.  Henri  Van  Heurck 
of  Antwerp  and  used  by  leading  Photo- 
micrographersin  the  U.  S.,  and  through- 
out the  world. 

Fitted  with  fine  adjastment  of  utmost  wndtlTeDeM 
and  precision,  not  liable  to  derangemeot  bT  wear. 

Has  rackwork  Draw-tabe  to  correct  OfeJectiTee  for 
thickneas  of  corer  glass. 

Can  be  used  with  either  Continental  or  English 
Objectives,  the  body  length  being  variable  from  142 
to  300  millimeters. 

Has  the  fine  adjustment  to  snb-stage. 

The  instrument  is  specially  designed  to  afford  the 
greatest  possible  convenience  for  manipulation. 

Pbices:— As  figured,  with  one  eye-piece,  (but  with- 
out  centering  screws  or  divisions  to  sUge)  |02  60 
Also  mode  with  Gontinental  form  of  foot  90  00 

Watson  &  Sons'  Edinburgh  Student's  Microscope. 

-  This  well  known  and  popular  Instrument 
can  now  be  h<\d  mounted  on  either  the  Tbi- 
POD  or  Continental  horse-shoe  form  of  foot. 
It  is  suitable  for  investigatioDS  with  the  high- 
est powers.  The  quality  of  workmanship  is 
the  finest  possible.  It  is  unexcelled  for  sta- 
bility and  precision  of  working  parts.  Made 
in  four  forms  as  enumerated  below. 

Full  description  of  the  above  instruments, 
and  illustrated  catalogue  of  microscopes  and 
apparatus  ;  also,  classified  list  of  40,000  ob- 
jects forwarded  post  free  on  application. 

STAND  E.— Microscope  Stand,  having  coarse  a4Jnstment 
by  sliding  body  in  perfect  fitting  tube.  Fine  acUust- 
mentof  our  improved  form,  which  works  without 
the  least  lateral  motion,  understage  fitting  hung  on  a 
pivot  so  that  it  can  be  lifted  aside  with  apparatus  in 
It  when  direct  light  from  the  mirror  is  required; 
double  mirror,  diaw-tnbe  divided  to  centimetres, 
milled  head  of  Fine  Adjustment  grooved  for  Photo- 
graphy, fitted  with  on©  eye-piece  only $21.26 

The  above  instrument  fitted  with  two  Bye-pieces,  Abbe   Model  Illuminator,  with  set  of  Stops 

highetit  quality  1  in.,  25®,  and  1-16  in.  Objectives,  complete  in   Mahogany  Case f44.fiO 

STAND  F.— Exactly  similar  to  "  E,**  but  with  best  quality  spiral  rack  and  pinion  coarse  adjust- 
ment, fitted  with    one  Eye-piece  only 927.00 

Complete  with  Objectives,  &c.,  in  case,  as  above «. $49.60 

STAND  ••  G."— Exactly  similar  to  •'  F,"  but  having  best  compound  substage   with  rackwork  to 

focus  and  screws  to  centre,  ns  flgtired  in  '*  H  "  stand.     With  one  Eye-piece  only S35  00 

Complete  with  Objectives,  Ac,  in  case,  as  above « $60.00 

STAND  •*  H."— The  most  complete  of  the  series.    Similar  to  "  G,"  but  having  large,  thin,  and 

very  rigid  mechanical  stage,  as  figured.    With  one  Eye-piece  only 147.60 

Complete  with  Objectives,  case  as  above,  and  Abbe  Model   TUuminator,  having  Iris  diaphragm 

and  set  of  stops  for  dark  ground  and  oblique  i^fumination,  complete $76.00 

W.  WATSON  ft  SONS,  313  High  HolbomW.  Oh  London,  England  and  78  Swanston  St,  Mel- 
-  boorne,  Anitralia.  Established,  1837. 
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WANT,  SALE.  AND  EXCHANGE  NOTICES. 


FOR  SALE.— First  class  Botanical  moants,  25  cents.  Send  for  list ;  alsD 
will  exchange.  I.  PERCY  BLACKMAN,  Sandy  Hook,  Conn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  bis  latest  and  best 
Also  1-12  Powell  St  Leland  apochromatic  objective,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  IlL 

READ  the  nice  stories  in  Lippincott^s  Monthly  Magazine.  You  can  save 
50  cents,  (clnb  rate)  by  subscribing  for  Lippincott  through  as. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  mounted  slides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Pautucket,  R  L 

FOR  SALE. — Pritchard's  Infusoria  (latest  edition,  colored  plates)  and 
Smith's  British  Diatomaoefe  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  using  tbnn. 
Price  $60.  No  Sig.,  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Hamline  University  desires  to  ex- 
change Atlantic  Shells,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  fle^finom 
Southwestern  United  States.    Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St  Paul,  Minnesota. 

ARRANGED  DIATOMS.     I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.    Your  name  can  be  made  from  different 
species.    Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  butterfly 
scales  and  diatoms  from  $5.00.    Refer  to  the  Editor  of  this  JoumaL 
f      -v/^  M.  H.  DALTON,;i6|Rue  de^Lavenir,  Asnieres,  pres  Paris,  France. 

^Micrcsccpicsil  Specialties. 

KING'S   CEMENTS   ^•^•'"'""^"^"^iiS'iheywiU.u.t.init 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  ftall  list  of  8pecUlti«ii 

J.   D.    KING,    Cottage    City,   Mass. 
INVERTEBEATE  DISSECTIONS, 

Second  Edition ;  Revised  and  Greatly  Enlarged, 
DESIGNED  to  suit  the  reqairements  of  high  school  or  college,  or  to  gnide 
any  who  may  desire  to  pnrsne  an  elementary  conise  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  workingdirectionsforthestady  of  fifty 
typeSf  from  all  classes  and  orders  of  Inyertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  (tf 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  :  and  a  Sjmoptical  taUe 
of  the  entire  animal  kingdom  snmmarizing  all  the  phyla,  da^es  and  orders, 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  fumidied  on 
application  to  author. 

Hrnry  L.  Osborn, 

Hatnline  University ^  St.  Paul,  Minn. 
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Aierican  Honthly  Hicroscopical  Jonrnal 


1880-1895. 


(16  years.) 


We  have  for  sale  a  limited  number  of  copies  of 
this  general  index,  containing  69  pages  and  6500 
references  at  '  - 


$1.00  per  copy. 


BACK   NUMBERS. 

We  can  supply  sets  of  the  Journal  for  1881-1896, 
at  $2.00  each;  the  last  ten  volumes  for  ten  dollars. 
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CARL  REICHERT 
MICROSCOPES. 

SOLE  AGENTS  FOB  UNITED  STATES. 

RICHARDS  &  CO.,  LTD., 

NEW  YORK,  OHIOAGO, 

41  Barclay  Street.      108  Lake  Street. 

Microscopic  Freparatloiis  Dlnstratiii  tte  Iniite  StmctDre 
of  Tegetatle  Life. 

• 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  beifore  mounting.  They  are  prepared 
with  the  utmost  care  by  WAj^TEr  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says:  The  sample  section  is  exquisite.  It  is  so  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRICKS. 

Catalogue  of  172  objects,  -  -  -  I0.02 

Single  specimens,      -  -  -  -  -  .08 

20  specimens,  assorted,  .  .  -  j.oo 

OHAS.  W.  SMLLBY,  Washingrton,  I>.  C. 


SWEDENBORG 

is  not  only  a  theologian  ;  he  is  a  scientist  and  a  scientific  writer, 
whose  keenly  philosophical  analysis  of  phenomena  is  helpful  to 
every  scientific  student.    Send  for  catalogues  or  answers  to  questions. 
Address 

ADOLPH  ROEDER, 

Vineland,  N.  J. 

FOR  SALE.— A  set  of  slides  illnstroting  the  Woody  Plants  of  IlliDois, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  IlL 
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THE  FISK 

TRAGHRRS'  AGRNGIRS, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

ETEnaiT  0.  Fi9K,  -  -  •  4  ABhborton  Place,  Boston,  Man. 

Managers. 

W.  B.  Heebxck,  4  Ashbarton  Place,  Boetoo,  W.  D.  Kkbr,  70  Fifth  Arenae.  New  Tork. 

N.  T  .  -. 


Mn.  8.  D.  Thukmond,  1242    Twelfth  8t^  P.Y.  HuTssooN.TOFifth  ATeiiiie,KewTork. 

WaahiiiEton,  D.  C.  N.  Y. 

A.  O.  Fisher,  4  Ashbarton  Place,  Boston,  W.  O:  Pratt,  70  Fifth  Arenne,  New  Tork. 

N.  y.  ^ 


Martha  Hoaq,  4  Ashbarton  Place,  Boston,  L.  B.  Hal8ky,355  Wabash  Avenue,  Chicago, 

Mass.  IIU  •       --»  » 

Hklix  G.  Eaqkr,  4  Ashbarton  Place,  Bos-  J.  D.  Englb,  Qentory  Building,  Minne^;K>- 

ton,  Mass.  olis,  Minn. 

W.   O.    MgTaooart,    26    King.  St.,   West  Mrs.  B.  Dowuno   Enole,  Oeotary  Bldg., 

Toronto,  Oanada.  Minneapolis,  Minn. 

H.B.  Crocker,  70  Fifth  Avenue,  New  York,  C.  0.  Botntoh,  120J^  So.  Spring  St.,  Los. 
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possible  excellence  and  Kuaranteed 
permanent.  The  14  elldei  appear 
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of  desori|»tiTe  letterpress, 
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ner with  the  anatomy,  lifs-bistory 
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JfKTts,  while  IS  fdU-piige  plmti 
of  photo-eiigraTliigs»araiN 
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tory  organ  in  tail  88c 

8.  The  splendid  rare  oigan-pipe  PolyaooB, 
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9.  Entire  lanral  Plaice,  eye  Just  turning 

fhnn  blind  side  and  6  other  equally 
fine  slides.  90c 


accompanying  slides,  whicfa 

Botany. 


» foUuwiug  are  among 
L  Colony  of  the  lovely  Badiolarian  Spkmro- 

somh,  showing  iiarasftic  B\gK.  40o 

1.  The  loTely  Zoophyte  ObeUtL,  polyps  fully 

expanded.  Sftc 

8.  Stalked  stage    of    the  larra    of    Bosy 
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at  26o  to  35c  each),  illustrated  by  descriptive  letterpress  and  20  specially  beautiful  photo-micro- 
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4.  do  fruit    of  Fig  30c       8. 
I  euarantee  the  perfection  of  all  my  mounts  and  will  be  pleased  to  send 

selections  on  approv^al  to  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  ia  stock 
at  prices  from  $1.30  per  dozen. 

Cost  of  Malllne*  i  slide,  10  cents ;  2  slides,  15  cents;  3  slides,  accents  and 
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stages,  and  plant  and  flower  anatomy. 

Trerms.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  S.  paper  currency,  the 
former  preferred.  If  wished.  Mr.  C.  W.  Smiley.  Washington.  D.  '^.  will  bold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  8.  Microscop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 
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Dr.  A.  C.  Stokes  says:  The  sample  section  is  ezqaisite.  It  is  so 
good  that  I  want  more.  As  a  well-cat  and  well-stained  section  it  ia 
equal  to  anything  I  have  ever  seen  in  that  line. 

PRICES. 

Catalogue  of  172  objects, $0.02 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

0HA8.  W.  SMUET,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  offered  at  the  moderate  price  of  S5.50  per  ream.     We 
also  furnish — 
No.  1.   Genus  cover,  16ix24  inches,  at  $  4.00  per  100 

2.  "                 ''          "  2.60          *' 

3.  "                "          "  1.50          " 
DTyerSy                       12x18       "  2.00 
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BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  hfc>e  writ- 
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ji     For  the  past  tvi^o  years  we  liat 


^made  unusual  eflForts  in  eleva^ 
^the  standard  of  workmanship  ini 
^our  microscopes,  Improvementpi 
[have  been  made  in  constructionij 
,we  have  introduced  ingenious  aii^U 
(Systematic  methods  of  w^orkin; 
hj  which  we  obtain  accuracy 
^delicacy  of  movements  which 
(Unapproached,  liigher  optical  ]Pjj 
,  suits  have  been  attained, 
^withal  prices  have  been  redu4 
^throughout. 
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I  beff  het^ewith  to  ffivejyou  notice  t/iat  I 
-H^itt  remove  the  /st  of  May  next  from  mjy 
present  place  of  business  to  larffer  and  more 
convenient    rooms   at    JVb.    4,87  J^ZFTjS 

near  Ji^d  Street. 

2%is  place  will  permit  me  to  handle  and 
exhibit  samples  in  a  more  appropriate  and 
suitable  man7ier.  J  shall  aln^ajys  use  my 
best  efforts  to  procure  the  greatest  variety 
of  new  and  salable  novelties^  and  request 
my  friends  and  customer's  to  kindly  favo?^ 
me  with  a  visit  and  their  orders. 

Jn  this  anticipation y  J  beff  to  remain y 
Tours  respectfully y 

J^^.  X  jEMMjE^ICHy  Sr. 

We  make  RULES  for  others. 
We  mean  Micrometer  Rules. 
Why  not  let  us  make  yours? 
Micrometer  rulings  made  of  all  descrip- 
tions. 

J.  ZENTMAYER, 

209  S.  EteTenth  St.,  Philadelphia,  Pa. 

"MADE  IN  AMERICA!" 

SLIDE    CABINETS 

Containing  20  trays  in  6  slides  1x3  in.,  usual  sizes  al- 
ways on  hand,  extra  sizes  made  to  order.  Recommended 
by  the  leading  microacopists  of  this  city  to  be  the  most 
convenient  and  durable  cabinet.  Sent  on  receipt  of  80 
cents  a-piece  by 

WAGENFUEHR  &  HILLIG, 
506  Olive  St.,  St.  Louis,  Mo.  Sole  Manufacturers. 
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FIGURE  1. 

MytilHspis  |H>morum  or  Oyster  Shell  Bark  Louse: a,  female  scale  from  below  showiug  egRs;  bt 
MiiiU'  form  alK)ve  greatly  enlarged ;  c,  female  scales;  d,  male  scale-enlarged ;  e,  malescalM  ^ 
twig—oat II ral  size. 
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The  San  Jose  Scale. 

By  chrysanthemum. 

WITH   FRONTISPIECE. 

This  scale,  which  is  now  being  distributed  over  widely 
separated  sections  of  the  United  States,  was  first  noticed 
in  San  Jose  in  1893  and  named  "  Aspidiotus  pernicious." 
Instead  of  being  oblong,  like  most  of  our  nutive  scales  it 
is  in  general  appearance  nearly  round  and  flat,  of  a  dirty 
gray  color,  with  a  black  spot  in  the  center.  If  the  scales 
are  lifted  with  a  knife  the  insect  itself,  if  alive,  will  be 
seen  as  a  yellow  speck,  if  dead  it  is  usually  brown  in 
color.  It  is  about  one-eighth  inch  in  diameter  and  when 
numerous  give  the  tree  the  appearance  of  having  been 
washed  with  lime  and  soot. 

The  life  of  this  insect,  with  the  ex:ception  of  a  few 
hours  of  active  larval  existence,  and  an  equaljy  brief 
winged  existence  in  the  mature  male,  is  pasi^ed  under  the 
protection  of  a  waxy  scale  and  under  this  they  spend  the 
winter.  Early  in  April  the  males  emerge,  and  by  the 
middle  of  May  the  over  wintered  females  mature  and  be- 
gin to  give  birth  to  living  young.  In  this  respect  they 
differ  from  most  other  scale  insects.  With  the  Oyster 
Shell  Bark  Louse,  if  oneof  the  scales  be  lifted,  the  shrive- 
led body  of  the  mother  will  be  found  in  the  more  pointed 
portion  of  the  scale  while  the  remainder  will  be  filled  with 
eggs  (figs.  1  and  2).  This  is  also  the  case  with  the  Scurfy 
Bark  Louse  (figs.  3  and  4).  Notice  also  the  difference  in  the 
shape  of  the  scales   in    each   insect.      Ordinarily   eggs 
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are  deposited  l)eneath  the  scale,  which  in  time  hatch, 
and  the  young  larvae  make  their  escape  and  migrate 
to  different  parts  of  tbe  plant.  In  the  San  Jose 
scale  the  eggs  are  fairly  well  formed,  a  few  at  a  time,  in 
the  body  of  the  mother  (fig.  8).  What  takes  the  place  of 
the  egg  shell  consists  of  a  very  delicate  and  thin  mem- 
brane— the  amnion,  which  encloses  the  developing  larvs 
and  which  at  the  time  of  birth  is  cast  off,  and  remains  at- 


FIGURE  2. 

Mytilaspifl  pomuruni :  a,  adult  male  ;  b,  font  of  same  ;  c,  yonng  larva;  d.  antennie  of  aame ;  e, 
adult  female'  takou  from  saile  ;— a,  c,e,  gi-eatly  eiilargeil ;  b,  d,  still  more  enlarged. 

tached  to  or  partly  within  the  oviduct.  The  amnion  is 
probably  pushed  out  by  the  next  larva  in  turn.  Each  fe- 
male gives  birth  to  from  9  to  10  larvsB  in  twenty  four 
hours  and  as  this  extends  over  a  period  of  six  weeks  it 
leads  to  a  very  confusing  intermingling  of  generations 
and  renders  it  difficult  to  make  observations,  but  by   iso- 
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lating  individuals  the  development  has  been  most  care- 
fully traced. 

After  being  expelled,  the  larva  remains  motionless  for 
a  little  while,  with  antennae  and  legs  folded  beneath  the 
body.  It  soon  hardens  enough  to  run  about,  and  forc- 
ing its  way  from  tlie  parent  scale,  it  travels  over  the 
plant  to  find  a  suitable  place  to  settle.  The  newly  born 
larva  (fig.  6.)  is  a  microscopic  creature  of  pale  orange 
color  with  long  oval  body  havingsix  legs  and  two  feel- 
ers. The  long  thread-like  probosis  with  which  it  sucks 
the  juices  of  plants  is  doubled  on  itself  and  lies  in  a  cav- 
ity in  the  body,  only  a  tip  projecting. 

After  crawling  about  for  a  few  hours  the  larva  settles 


FIGURE  3. 

OhionaspU  farfuriu  or  Scurfy  Bark  Loum  :  a,   c,  females  ;  b,  d,  males — a,  b,  natural  sice ;  c*  d, 
enlarged. 

down  and  slowly  works  its  long  bristle-like  sucking  beak 
through  the  bark,  folds  its  legs  and  antennae  beneath  its 
body  and  contracts  to  a  nearly  circular  form.  The  se- 
cretion which  forms  the  scale  now  begins  to  exude  from 
all  parts  of  the  body  in  the  form  of  very  minute  white 
fibrous  waxy  filaments  (fig.  6)  which  rapidly  become  more 
numerous  and  dense.  At  first  the  orange  color  shows 
through  this  waxy  covering,  but  within  two  days'  time 
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the  insect  is  entirely  concealed  by  the  scale,  which  is 
now  a  grayish  yellow  color  and  has  a  central  nipple  or 
tuft.  The  scale  is  formed  by  the  slow  melting  together 
of  the  filaments  of  wax.  As  the  scale  grows  older  it 
turns  darker,  the  central  nipple  remaining  light  until 
fully  developed. 

The    male  and  female  scales  are  exactly  alike  in   size, 


Ghionaspis  furfuruu:  Adult  mate  from  above;  l>,  Tuut;  li,  tip  urautenunp  of  name;  o,  larra;  d, 
antenuHP  ;  e,  leg  of  samH  ;  f,  pu|iu ;  g,  a«iii1t  fumal»  removed  from  scale-— all  enlarged  ;  b,  d,  e,  b, 
much  mure  thau  the  otheru. 

color  and  shape  until  after  the  first  molt,  which  occur 
twelve  days  after  the  larva  emerges.  They  now  lose  all 
resemblance  to  each  other.  The  males  are  rather  larger 
than  the  females,  and  have  large  purple  eyes,  while  the 
females  have  lost  their  eyes  entirely.  The  legs  and  an- 
tennae have  disappeared  in  both  sexes.  The  males  are 
elongate  and  pyriform,   while  the  females  are  almost  cir- 
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calar,  amounting  practically  to  a  flattened  sac  with  indis- 
tinct segmentation,  and  without  organs,  except  a  long 
sucking  bristle  springing  from  near  the  center  beneath. 
The  color  of  both  sexes  is  light  lemon  yellow.  The  scales 
are  at  this  time  of  a  decidedly  grayish  tint,  overcast  some- 
what with  yellow. 

Eighteen  days  from  birth  the  males  change  to  the  first 
pupal  condition,  the  scales  becoming  an  elongate  oval, 
the  cast  larval  skin  showing  near  the  anterior  end.  The 
male  pro-pupae  are  very  pale  yellow,  with  legs  and  an- 
tennsB  (which  have  reappeared)  together  with  two  of  the 
terminal  segments,  colorless.     The  eyes  are    dark  purple 


Asi^idiutiu  pernicioua :  Developmeut  of  male  iasect ;  a,  veutral  view  of  larva  after  firat  malt; 
b,  same,  after  second  or  pro-pupa  stage  ;  c  and  d  true  pupa,  ventral  and  dorsal  views . 

and  placed  close  together.  The  antenna?  are  stout  and 
bent  closely  along  the  side  of  the  body  as  far  as  the  first 
pair  of  legs  where  they  curve  inward.  Prominent  wing 
pads  extend  along  the  sides  of  the  body,  the  terminal 
segment  bears  two  short  ^^pines  (fig.  5). 

The  female  undergoes  a  second  molt  about  twenty 
days  from  the  larva.  She  is  still  yellow  in  color,  of  cir- 
cular form,  the  greatest  diameter  being  0.56  mm.  The 
sucking  bristles  are  very  prominent.  The  last  segment 
at  this  stage  has  practically  the  characters  of  the  mature 
female,  as  follows  (fig.  8) :  There  are  two  pairs  of 
lobes,  the  terminal  ones  largest  and  nearly  three  times  as 
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broad  as  the  other  lobes.  Terminal  lobes  are  rounded 
at  the  apex  and  are  distinctly  notched  near  the  middle  of 
the  external  edge.  The  second  pair  of  lobes  is  smaller 
and  narrower  and  is  also  notched  externally.  Between 
the  first  and  second  lobe  on  either  aide  is  a  small  spine 
and  two  or  three  such  spines  are  just  back  of  the  second 
lobe,  while  back  of  these  are  three  stout  teeth,  curving 
anteriorly  (fig.  8,  d.)  Astillsmaller  blunt  tooth  sometimes 
occurs  near  the  middle  uf  the  lateral  margin.  The  segmen- 
tation of  the  body  at  this  stage  is  quite  distinct.     At  each 


FIGURE  6. 

Aspidiotus  |>eruiciou8  or  Shu  .Toro  Scale  :  V'ouuk  larva  aud  developing  scale  a,  ventral  riew  of 
larva,  Hhowing  Hiickiug  iMMik  with  i«eta>  !4e|Kirate<J,  with  enlarged  tamal  cUw  at  right;  b,  dorsal 
view  uf  Mime,  somewhat  contracted;  with  the  flnit  waxy  lllumonts  appearing;  c,  dorsal  luid  lat- 
eral viewH  of  the  same,  Htiil  more  coiitrHCteii,  illufltrntirif;  utill  further  development  of  wax  secre- 
tion ;  d,  later  Htage  of  the  Hame,  doi-wtl  aud  lateral  views  of  the  same,  showing  matting  of  wax 
secretions  and  first  form  of  young  Hcale— all  greatly  enlarged. 

molt  the  old  skin  splits  around  the  edge  of  the  body,  the 
upper  half  adhering  to  the  covering  scale  and  the  lower 
forming  a  sort  of  ventral  scale  next  to  the  bark.  This 
form  of  molting  is  common  to  scales  of  this  kind. 

At  this  stage  the  male  scales  are  more  yellowish  than 
the  females.  The  eff'ect  of  the  sucking  of  the  insects  is 
now  quite  apparent  on  the  young  growth,  causing  the 
bark  to  assume  a  purplish     hue  for  some  distance   around 
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the  central  portion,  contrasting  strongly  with  the  natural 
reddish  green  of  the  uninjured  bark.  With  the  second 
molt  the  females  do  not  change  materially.  They  retain 
their  yellow  color.  The  sucking  bristles  are  extremely 
long,  two  or  three  times  the  length  bi  the  insect's  body. 
About  twenty  days  from  birtk  the  male  insect  trans- 
forms to  the  true  pupa  (fig.  5,  c.  d.)  The  true  pupa  is  pale 
yellow,  sometimes  purplish,  darkest  about  the  base  of  the 
abdomen.  The  head,  antenn®,  legs,  wing  pads  and  style 
are  well  formed,  but  almost  colorless.  The  antennffi  reach 
as  far  back  as  the  second  pair  of  legs  and  are  not  curved 
under,  as  formerly,  but  lie  close  to  the  sides  of  the  body 


FIGIRE  7. 
Aspiiliotus  pernicious:  Adult  male. 

with  the  ends  free.  The  first  pair  of  legs  are  held  for- 
ward, reaching  slightly  beyond  the  eyes,  the  middle  fem- 
ora projecting  somewhat  beyond  the  margin  of  the  abdo- 
men. The  hind  legs  are  inclined  backward  and  reach  to 
the  end  of  the  body.  The  style  is  rounded  at  tip,  conical 
and  about  as  long  as  the  posterior  tibiae. 

At  twenty-four  to  twenty-six  days  from  birth,  the  male 
matures  and  backs  out  from  the  rear  end  of  its  scale. 
They  issue  chiefly  at  night.  The  mature  male  (fig.  7) 
appears  as  a  delicate  two-winged  fly  with  long  feelers  and 
a  single  style  projecting  from  the  end  of  the  body.     The 
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head  is  darker  than  the  rest  of  the  body,  the  eyes  are 
dark  purple,  and  the  antennaB,  legs,  and  style  are  smoky. 
The  wings  are  irridescent  with  yellow  and  green. 

Thirty  days  from  birth  the  females  are  full  grown  and 
the  young  may  be  seen  within  their  bodies,  (fig.  8)  each  en- 
closed in  a  thin  membrane.  At  from  thirty-three  to  forty 
days  the  young  begin  to  make  their  appearance  at  Wash- 
ington, D.  C,  lour  full  generations  being  developed  in  a 


d 

FIGURE  8. 

Aapidiotus  pemicioai .  e,  adalt  female  renioTed  from  acale,  ihowing  embryonic  young ;  d 
anal  plate. 

single  summer.  It  will  be  seen  that  they  are  very  pro- 
lific, a  female,  it  has  been  estimated,  sometimes  has  as 
many  as  3,216,080,400  descendants  in  a  season,  and  a 
single  female  gives  birth  to  from  forty  to  five  hundred 
and  eighty-six  in  a  life-time.  We  are  indebted  to  the 
kindness  of  Mr.  L.  0.  Howard,  U.  S.  Department  of  Ag- 
riculture, Division  of  Entomology  for  facts  contained  in 
this  article. 
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The  American  Blood  Test  For  Cattle  Tuberculosis. 

By  EPHRAIM   cutter,  M.  D.,  LL.  D., 

NBW  YORK. 
1.       THE   APPEARANCES    OF   BLOOD   IN    HEALTHY    CATTLE. 

Oxford  Co.,  Maine,  is  a  dairy  farm.  The  iuhabitants 
are  pure  English  blood,  indeed  purer  English  than  those 
living  in  Great  Britain. 

Intelligent  care  watches  over  the  kine  of  Oxford  Co., 
Me.  Hence  this  locality  was  selected  as  giving  the  best 
standard  of  kine  fed  on  natural,  not  artificially  prepared 
foods,  living  in  pastures  well  watered,  with  good  herb- 
age. The  following  notes  are  submitted,  of  examinations 
of  blood  supposed  healthy. 

SERIES   I. 

Buckfield,  Me.,  kine  of  Mr.  Conant,  1895,  July  31. 
Assistance  of  Dr.  J.  F.  De  Costa,  now  of  Riimford  Falls, 
Me.,  and  Mr.  Conant. 

1  Stall  fed  bull,  (a)  Crenated  red  corpuscles,  (b) 
Serum  in  excess,  (c)  Crystals  of  the  triple  phosphate  of 
ammonia,  magnesia  and  soda,  (d)  No  signs  of  tubercu- 
losis. 

a  and  b  were  due  to  the  mode  of  collecting  the  blood, 
punctures  not  quite  deep  enough.  The  extraordinary 
thick  fibrous  structure  of  the  bull's  skin,  with  a  puncture 
entirely  suflScient  for  the  average  human  being,  merely 
allowed  the  serum  to  filter  through  with  a  moiety  of  the 
red  and  white  corpuscles.  It  is  possible  that  kine  have 
more  sensitive  skins  than  most  are  aware  of,  as  I  have 
noticed  that  some  kine  cringe  when  approached  by  un- 
known persons.  In  these  studies  I  have  sought  to  modify 
this  bovine  fear  by  having  those  herdsman  present  whom 
the  cattle  know. 

2  One  year  old  Jersey  bull,  grass  fed.      Healthy  blood. 

3  Cow  common  breed.     Two  samples  examined.     Mor- 
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phology  of  healthy  blood  save  triple  phosphate  crystals 
in  each  sample. 

4  Cow.     Healthy  blood. 

5  Cow. 

6  Cow  eight  years  old,  normal,  some  free  oil  globules 
and  crystals. 

7  Cow.  Only  serum  could  be  had  from  first  specimen. 
With  deeper  perforation  the  second  specimen  was  normal. 

8  Cow  eleven  years  old.  Normal  save  crystals  and 
emboli  of  massive  fibrin  filaments  concreted. 

9  Pull  blood  Jersey  cow,  six  years  old.  Normal  save 
crystals. 

10  Cow  three  years  old,  (common  breed.)     Normal. 

11  Cow  seven  years  old.     Normal. 

12  Cow  ten  years  old.     Normal  save  crystals. 

13  Cow  two  years  old.     Normal. 

14  Cow  three  years  old.     Normal. 

15  Cow  seven  years  old.     Full  blood  Jersey,  normal. 

SERIES    II. 

Mr.  William  Berry's  herd.     Hebron,  Me. 
1,  2,  3,  4.     Cows  common  breed.     Normal. 

5  Cow  nine  years  old.  No  tuberculosis.  Crystals 
and  huddling  of  red  corpuscles.     Rheumatism. 

6  Cow  nine  years  old.  After  removing  scarificator 
blood  came  in  drops ;  unusual  thing  in  kine.  Thrombi, 
crystals,  huddling  of  red  corpuscles.  Rheumatism,  not 
tuberculous. 

7  Cow  five  years  old.      Normal. 

8  Cow  four  years  old.     Normal. 

9  Cow  four  years  old.  Blood  has  a  tendency  to  huddle 
— non-tuberculous. 

10  Cow  eight  years  old.     Normal. 

11  Cow  eight  years  old.  Thrombus,  crystals,  huddling 
blood.     Rheumatism.     No  tuberculosis. 

12  Cow  four  years  old.     Serum  in  excess.     Normal. 
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13  Cow  six  years  old.     Blood  corpuscles  huddle  as  in 
rheumatism.      Non-tuberculous. 

14  Cow  ten  years  old.     Blood  normal. 

15  Cow  four  years  old.     Blood  normal  save  crystals. 

16  Aug.  7,  1895.     Heifer  two  years  old.     Same  vinegar 
yeast  and  crystals.     Tuberculous. 

L7  Cow.     Free  oil  and  crystals  in  blood,  no  tuberculosis. 

18  Cow.     Normal  blood. 

19  Cow.     Normal  blood. 

20  Cow  nine  years  old.     Blood  contains  masses  of  fat 
resembling  thrombi,  otherwise  normal. 

21  Cow  nine  years  old.     Blood  normal. 

22  Cow  eight  years  old.     Blood  normal. 

23  Cow  eight  years  old.     Blood  normal. 

24  Cow  nine  years  old.     Blood  normal. 

25  Cow  nine  years  old.     Blood  normal. 

26  Cow  nine  years  old.     Blood  normal. 

SERIES   III. 

Herd  of  Mr.  A.  B.  Parker,  Green,  Me.,  Aug.  5,   1895. 

1  One  year  old  heifer.     Blood  normal  save  crystals. 

2  Cow  nine  years  old.  Triple  phosphates,  crystals, 
enlarged  white  blood  corpuscles.  Thrombi  several.  Non- 
tuberculous.     Asthmatic  three  months  ago. 

3  Cow  four  years  old,  thoroughbred  Jersey ;  finely 
normal  throughout. 

4  Cow  five  years  old.  Normal  blood. 
6  Cow  four  years  old.  Normal  blood. 
6  Bull  two  years  old.     Normal  blood. 

SERIES    IV. 

Hon.  Solon  Chase's  herd  of  milch  kine.  Chace's  Mills, 
Me.,  Aug.  14,  1895. 

1,  2,  3,  4,  5,  6,  7,  8,  9.     All  normal. 
10  Normal  save  crystals  and  ridged  huddled  blood.     No 
tubercle. 
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SERIES   V. 

Herd  of  Dana  H.  &  Howard  D.  Pish,  Keene's  Mills, 
Me.,  Aug.  16,  1895. 

1,  2,  3,  4,  5,  6,  7,  8.     Normal  kine. 

9  Ooe  single  mycoderma  aceti  or  vinegar  yeast  with 
massive  fibrin  filaments,  red  corpuscles  normal.  Tuber- 
culous. 

Aug.  17.  Observation  as  to  No.  9  confirmed.  The 
Messrs.  Fish  said  she  had  been  sick  and  kept  on  bad 
fodder  before  they  bought  her. 

10  Cow.     Rheumatic  with   triple  phosphates,  crystals 
and  massive  fibrin  filaments,  otherwise  normal. 

11  Cow.      Normal  save  oil  in  blood. 

12  Cow  twelve  years  old.      Healthy. 

13  Cow.      Healthy. 

14  Cow.     Healthy,  with  some  spore  collects. 

15  Cow.  No  tubercles,  but  rheumatism  with  automo- 
bile copper  colored  spores  like  crypta  syphilitica,  common 
in  man,  but  thus  observed  in  kine  for  the  first  time. 

16,  17,  18,  19,  20.     All  healthy. 

SERIES    VI. 

Hon.  Z.  A.  Gilbert,  Greene,  Me.,  Aug.  20,  1895. 
Cows  1,  2,  3,  4,  5,  6,  7.     Rheumatic. 
Cows  9,  10.     Healthy  as  to  tuberculosis. 

SERIES    VII. 

Supt.  J.  H.  Con^nt,  Turner,  Me.,  Aug.  20,  1895. 
1  Cow.     Healthy  blood. 

SERIES    VIII. 

Prof.  A.  H.  Bradford,  Turner  Center,  Me.,  Aug.  22, 
1895. 

1  Cow.     Blood  normal. 

2  Cow.     Probably  tuberculous. 

3  Cow,     Healthy. 


Digiti 


zed  by  Google 


1896.]  MICROSCOPICAL  JOURNAL.  335 

4  Cow.     Healthy. 

5  Co«v.     Healthy. 

SERIES    IX. 

Herd  of  F.  A.  Ricker, Turner  Center,  Me.,  Aug.  21,  1895. 

1  Cow  examined  was  thought  to  be  tuberculous,  but  on 
second  examination  next  day  di^  not  appear  to  be. 
Spores  and  spore  collects  of  mycoderma  aceti  were  thought 
to  be  due  to  intestinal  fermentation  from  constipation  as 
in  mankind  some  times. 

2,  3,  4,  5,  6,  7,  8.     Normal. 

SERIES    X. 

Herd  of  Mr.  Phillips,  Turner  Center,  Me.,  Aug.  21,1895. 

1,  2,  3,  4,  all  normal  save  in  4,  masses  of  blue  and  green 
pigment  matter  were  found  in  the  blood,  as  they  are 
found  in  the  blood  of  man  in  connection  with  fatty  de- 
generation and  rheumatism.  They  were  exactly  like 
what  is  found  in  the  morphology  of  human  blood. 

SERIES    XI. 

Heifer  owned  and  kept  by  Mr.  E.  B.  Terrell,  165th 
street  and  Mott  avenue,  New  York.  Fed  on  hay,  grass 
and  grain.     Blood  proved  to  be  normal.     1895. 

SERIES    XII. 

Herd  of  F.  Homer  Poster,  B.  S.,  Andover,  Mass.,  Jan. 
29,  1891.  Morphological  blood  examination.  Query, 
are  they  tuberculous? 

No.  1  Cow  Minnie.  Supposed  to  have  tuberculosis. 
Red  corpuscles  distinct,  crenated,  segregate,  no  nummu- 
lation.  White  corpuscles  ;  not  numerous,  much  enlarged  ; 
nucleus  in  most. 

Serum.  Fibrin  filaments  not  marked.  A  few  spores. 
Decision.     Behaviour  not  tuberculous. 

Remarks.  Nov.  7,  1895.  This  cow  found  not  tuber- 
culous. 
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No.  2.  Heifer  Felice.  Same  as  No.  1.  Considerable 
masses  of  stellurin.  • 

Remarks.     Same  as  No.  1. 

No.  3.  Cow.  Nell  of  Vale.  Same  as  No.  1  save  the 
presence  of  large  rheumatic  fibrin  filaments. 

Remarks.     Same  as  No.  1. 

No.  4.  Cow  Princess.  Same  as  No.  1  save  that  there 
were  skeins  of  fibrin  filaments. 

No.  5     Cow  Buttenmp.     Normal. 

No.  5     Cow  Bramble.     Normal. 

No.  7  Cow  Clover.  Masses  of  vinegar  yeast,  myco- 
derma  aceti.     Behaviour  of  red  corpuscles  normal. 

Remarks.     This  cow  proved  tuberculous. 

No.  8  Bull  Thesus.  Same  as  No.  1  save  the  presence 
of  fibrin  filaments. 

No.  9  Heifer  Kate.  Normal  except  fibrin  filaments 
and  crystala.     Rheumatism. 

No.  10  Heifer  Melia.     Normal. 

Summary.     116  Kine. 

Tuberculosis  was  found  in  four  cases ;  rheumatism  in 
twenty-six  cases ;  thrombosis  in  four  cases  ;  signs  of 
fatty  degeneration,  three  cases  ;  blue  and  green  pigments 
same  as  in  fatty  and  fibroid  degeneration  in  man,  one 
case.  The  object  of  these  examinations  was  to  find  out 
how  the  blood  of  so-called  healthy  kine  appeared  to  one 
who  had  studied  the  morphology  of  human  blood  for 
thirty  years.  The  presence  of  crystals  of  stellurine, 
triple  phosphates  of  lime,  magnesia  and  soda,  etc.,  of 
rigid,  ropy,  sticky,  red  corpuscles  ;  of  massive  fibrin  fila- 
ments which  are  found  in  thrombosis  and  embolism;  of 
free  oil  and  pigment ;  was  an  unexpected  surprise.  A 
very  interesting,  important  and  practically  useful  field 
thus  is  opened  for  veterinary  exploration  and  study. 
Cattle  die  suddenly  of  heart  diseases,  thrombosis,  fatty 
heart,  etc. 
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II.   THE  APPEARANCES  OF  BLOOD  IN  TUBERCULOUS  CATTLE 

AND  TESTS. 

The  appearances  of  blood  in  kine  at  Knacher's  yard, 
condemned  to  die  on  account  of  tuberculosis,  by  the  New 
York  state  commission  of  Veterinary  Surgeons. 

Present  Dr.  Austin  Peters,  Mass.,  Dr.  Johnson,  New 
York  city.  Dr.  Curtis  and  by  invitation  E.  Cutter,  Green- 
bush,  New  York,  Dec.  16,  1892. 

No.  1  Old  bull.  Capillary  blood  from  smooth  skin  be- 
neath the  tail,  showed  spores  and  spore  collects  of  myco- 
derma  aceti  or  vinegar  yeast.  Otherwise  normal.  Pro- 
nounced by  me  tuberculosis. 

Per  Contra.  The  veterinary  gentlemen  noted  the 
post-mortem  appearances  in  all  these  cases,  and  to  make 
no  mistakes  the  written  results  were  exchanged  with 
mine  some  two  weeks  later. 

The  following  is  the  veterinary  report:  ''No.  1  Bull. 
Tuberculosis  of  both  lungs  (extensive)  and  mediastinal 
lymphatic  glands." 

Remarks.  This  is  a  wonderful  report;  when  it  is  known 
that  the  bull  could  not  be  felled  by  repeated  blows  of  an 
ax,  and  with  diflBculty  killed  by  revolver  shots  at  ranges 
of  about  an  arm's  length.  The  bull  showed  a  marvelous 
vitality,  which  would  have  stood  in  good  avail,  had  he 
been  treated  for  cure.  His  difficult  death  should  encour- 
age efforts  to  cure  such  cases.  Had  we  such  vital  resis- 
tance in  human  cases  we  could  make  a  better  showing. 

No.  2  Cow.  Specimen  not  well  collected,  due  to  the 
thickness  of  skin,  exposure  to  cold  and  raw  atmosphere, 
shrinking  from  the  fear  of  the  kine  in  their  unwonted 
environments.  They  acted  as  if  they  knew  something 
was  wrong.  They  tried  to  escape  and  run  away.  I  have 
noticed  this  condition  in  other  cases,  the  contraction  acting 
like  a  sieve  to  restrain  the  red  blood  corpuscles  and  suffer 
the  serum  to  flow  only.  Still  there  were  found  a  few 
collections  of  mycoderma  aceti  and  some  masses  of  colloid. 
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I  called  the  case  pretubercular,  i.  e.,  where  tuberculosis 
is  in  the  pre-stage,  before  the  lungs  are  broken  down. 

*'  No.  2  Cow.  Tuberculosis  of  both  lungs  and  medias- 
tinal lymphatics,  but  not  so  badly  diseased  as  No.  1." 
Veterinarian  report. 

*^  No.  3  Cow.  Only  a  few  single  spores  of  mycoderraa 
aceti  were  found  ;  not  a  very  decisive  case,  but  put  down 
as  pretuberculosis  possibly." — E.  Cutter. 

•'No.  3  Cow.  Found  only  a  pharyngeal  abcess,  pre- 
sumably tuberculous.'' — Veterinarian  report. 

"  No  4  Cow.  A  few  spore  collects.  Some  massive 
bl-oken  crystals  indicating  rheumatism." — E.  Cutter. 

"  No.  4  Cow.  A  very  old  cow.  Tuberculosis  in  both 
lungs.  Well  marked  in  the  right,  slight  in  the  left." — 
Veterinarian  report 

**  No.  5  Cow.  A  few  segregate  individual  spores  of 
mycoderma  aceti.  White  corpuscles  enlarged.  Doubt- 
ful. Specimen  spoiled  by  heat  of  lamp  accidentally." — E. 
Cutter. 

"  No.  5  Cow  you  mark  doubtful  I  think  her  trouble  was 
only  bronchitis  of  left  lung.'' — Veterinarian  report. 

**  No.  6  Cow.  A  few  discrete  single  spores.  Two  or 
three  spore  collects.  Amyloid  body(?);  crystals.  Mor- 
phology of  blood  otherwise  normal.  Suggests  pretuber- 
culous.*' — E.  Cutter. 

"No.  6  Cow.  Tuberculosis  both  lungs,  but  not  very 
extensive." — Veterinarian  report. 

**  No.  7  Cow.  A  very  few  spore  collects,  not  typical. 
Otherwise  normal.     May  be  pretuberculous." — E.  Cutter. 

*^  No.  7  Cow.  Tuberculosis  both  lungs,  also  a  little  pus 
in  left  forequarter  of  udder." — Veterinarian  report. 

**No.  8  Cow.  Red  corpuscles  normal.  White  cor- 
puscles enlarged  and  show  entophytal  vegetation.  Some 
few  spore  collects  and  single  spores.  Pretubercular  I 
should  think."— E.  Cutter. 
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•'No.  8  Cow  A  few  tubercles  in  both  lun^s  and  also 
in  mediastinal  lymphatics." — Veterinarian  report. 

•*No.  9  Cow.  Red  curpascles  attempt  nummulation. 
One  or  two  typical  spore  collects.  No  fibrin  filaments. 
Enlarged  white  corpuscles.  Some  segregate  spores. 
Not  a  typical  case.     Pretuberculous." — E.  Cutter. 

"  No.  9  Cow.  Had  only  a  very  few  tuberculous  nodules 
in  lungo,  but  quite  large  abscess  in  the  udder." — Veteri- 
narian report. 

"No.  10  Cow.  One  typical  spore  collect.  Enlarged 
white  corpuscles.  Abundant  single  and  double  spores, 
tuberculous.  Fibrin  filaments  not  seen.  No  crowding 
of  red  corpuscles.  Indexed  the  behavior  of  the  red  cor- 
puscles in  all  these  kine,  differs  from  the  behavior  of  the 
red  corpuscles  in  man  in  tuberculosis.  Also  the  fibrin 
filamentation  differs.  So  far  as  these  cases  go,  only  the 
spores  and  spore  collects  are  visible  and  significant." — E. 
Cutter. 

"  No.  10  An  old  cow,  was  in  life  a  doubtful  case  to  me, 
yet  on  post  mortem  showed  much  more  tuberculosis  than 
I  expected." — Veterinarian  report. 

"At  first  study  this  may  not  appear  so  satisfactory  to 
you  as  it  is:  All  the  cases  you  called  '*  pretubercular" 
had  tuberculous  deposits  in  the  lungs,  but  the  satisfactory 
part  comes  in  when  we  compare  your  notes  with  the  ex- 
tent to  which  the  animals  were  diseased." 

**  Your  No.  1.  The  bull  you  say  was  decidedly  tuber- 
culous, and  he  was. 

**  No.  2  Was  worse  than  your  notes  state. 

**No.  3  You  say  not  decisive,  and  she  had  only  a 
pharyngeal  abscess. 

**  No.  4  Was  not  a  bad  case  though  well  marked. 

"No.  5  You  call  doubtful  and  so  she  proved  to  be  on 
post  mortem. 

'*No.  6  Was  not  a  bad  case  although  well  marked. 
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*^  Nos.  7  and  8.  You  call  the  same,  and  they  were 
much  alike  even  to  roan  color. 

*'  No.  9.  You  say,  *  not  a  typical  case  ;'  it  was  not,  there 
being  only  a  very  few  small  nodules  in  the  lungs,  but  a 
large  abscess  in  the  udder. 

"  No.  10  You  call  *  tuberculous '  and  she  was  worse 
than  I  expected. 

*'  Your  *  pre  tubercular'  cases  were  not  as  bad  as  your 
tubercular.     You  are  right  on  the  doubtful  ones. 

Yours  truly,    <    Austin  Peters. 

Case  ii.  Heifer  pronounced  to  be  badly  tuberculous. 
1  could  find  nothing  abnormal,  nor  did  the  post  mortem- 
ists. 

There  were  other  cases  all  like  the  above.  When  the 
great  difficulty  of  the  physical  exploration  of  the  thoraces 
of  the  kine  is  kept  in  mind,  it  is  a  wonder  that  there  were 
no  more  mistakes  made. 

For  example,  one  old  cow  who  had  wheezy  breath,  did 
not  furnish  any  sign  of  tuberculosis  by  blood  examina- 
tion, and  after  death  her  lesion  was  proved  to  be  a  con- 
tracted trachea  from  traumatism. 

The  writer  acknowledges  his  indebtedness  to  the 
kindness  of  the  veterinary  surgeons,  and  thanks  them  for 
their  courtesy. 

III.      COMPARISON  WITH  TUBERCULOUS    BLOOD  IN  MANKIND. 

a.     Morphology  of  the  Blood  in  Health  in  Man.     After 

Salisbury. 

Blood  from  Capillaries.  Color;  bright,  fresh,  clear, 
ruddy,  strong.  Clotting  rapid  and  firm:  Red  corpuscles 
arrange  themselves  in  nummulations,  or  are  scattered 
evenly  over  the  field.  Normal  in  size.  Non-adhesive. 
Central  depression  well  marked  on  both  sides  ;  periphery 
well  rounded,  clean  cut.  Hold  coloring  matter  firmly. 
Pass    readily   to  and   fro  through   the  fibrin  filaments. 
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Appear  fresh  and  fair,  giving  an  appearance  of  health, 
like  a  rosy  cheeked  maiden  full  of  life.  White  corpuslea 
normal  in  size.  Not  enlarged  by  internal  collections  of 
foreign  bodies.  Amoeboid  movements  strong  or  not. 
Proportion  one  to  three  hundred  of  red  corpuscles. 
Consistence  good.  Not  sticky.  Color  a  clean  white. 
Freely  moving  at  will.  Serum  clear  and  free  at  iirst 
sight  from  any  form.  After  five  minutes,  most  delicate 
semi-transparent  fibrin  filaments  appear,  forming  a  very 
light  network  in  the  field,  which  offers  no  obstacle  to  the 
passage  of  the  corpuscles.  There  should  be  no  spores  or 
vegetation  in  healthy  serum,  though  they  may  be  found 
by  very  minute  examination,  or  by  letting  the  blood 
stand  for  several  days  in  closely  stopped  phials  at  a  tem- 
perature of  from  60  to  75°  Fahrenheit.  This  is  not  say- 
ing that  spores  and  filaments  cannot  be  found  in  blood  of 
persons  calling  themselves  healthy — for  some  diseases 
exist  in  a  latent  condition,  like  rheumatism,  syphilis, 
cystinsemia  and  consumption.  I  have  met  with  people 
who,  on  finding  vegetations  in  their  blood,  have  decided 
not  to  accept  the  evidence  because  they  deemed  them- 
selves healthy.  Again  it  is  diflBcult  to  find  a  perfectly 
healthy  person  in  the  community ;  this  was  made  public 
during  the  *Mate  unpleasantness,"  when  drafts  were 
made  for  soldiers.  The  blood  evidences  must  be  taken  in 
connection  with  that  of  the  other  physical  signs.  The 
morphology  of  healthy  blood  is  a  most  rigid  test,  and  in 
delicacy  and  far  reaching  goes  beyond  any  of  the  other 
physical  signs. 

6.     Morphology  of   the    Blood   in   Consumption   of  the 
Lungs.     After  Salisbury. 

Use.  In  diagnosis,  exceeding  in  value  auscultation 
and  percussion,  because  it  detects  consumption  of  the 
lungs  before  there  is  any  lesion  of  them.     To  show  the 
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real  progress  of  the  case  by  the  substitution  of  the  mor- 
phology of  health  more  or  less,  to  show  when  the  patients 
have  lapsed  in  the  treatment  by  eating  forbidden  food, 
and  to  show  when  there  is  a  real  cure.  To  repeat,  most 
valuable  of  all  to  make  a  diagnosis  of  consumption 
with  as  much  certainty  as  it  is  possible  in  human 
aflFairs,  and  by  rt^moving  the  uncertainty,  sometimes 
dreadful,  of  the  diagnosis  that  accompanies  the  conven- 
tional first  stages  of  consumption  of  the  lungs. 

''This  value  is  so  great  that  it  is  more  than  a  warrant 
for  this  publication  to  be  made.  It  is  hardly  possible  to 
overestimate  the  importance  of  this  department  of  physi- 
cal exploration. 

*'  First  or  Incubative  Stage.  Red  blood  corpuscles  are 
less  in  number,  TO\)y  and  sticky,  more  or  less,  but  not 
much  changed  otherwise. 

"Second  Stage  of  Transmission.  1.  Red  Corpuscles. 
Color,  pale,  non-lustrous ,  not  clear  cut,  not  ruddy. 
Consistence,  sticky,  adhesive.  Coating  of  neurine  re- 
moved. Not  so  numerous  as  in  normal  blood.  Owing  to 
the  increased  size  and  strength  of  the  fibrin  and  the 
stickiness,  they  form  in  ridges,  rows,  but  not  so  marked 
as  in  rheumatic  blood.  They  accumulate  in  aggregations 
of  confused  masses,  like  droves  of  frightened  sheep. 
They  adhere  to  et'ch  otlier,  and  are  rotten,  as  it  were,  in 
texture.  2.  White  corpuscles.  Enlarged  and  extended 
by  the  mycoderma  aceti  or  K[)ores  of  vinegar  yeast,  that 
are  transmitted  into  the  blood  stream  from  the  intestines. 
3.  Serum.  More  or  less  filled  with  the  spores  of  myco- 
derma aceti  or  vinegar  yeast.  These  occur  either  singly 
or  in  masses  of  spores,  wiiich  is  the  common  form  in 
which  they  nre  found,  wherever  vinegar  is  produced. 
The  fibrin  filaments  are  larger,  stronger,  more  massive 
than  in  health,  and  form  under  the  microscope  a  thick 
network  which  is  larger,  stronger  and  more  marked  in 
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direct  proportion  to  the  severity  of  the  disease  or  the 
amount  of  accumulation.  Besides,  the  serum  is  apt  to  be 
of  a  dirty  ash  color.  The  sticky  white  corpuscles,  the 
massive  fibrin  filaments  in  skeins,  and  the  yeast  spores 
alone  or  combined,  form  aggregations,  masses,  collects, 
thrombi,  and  emboli  which  block  up  the  blood  vessels  of 
the  lungs  soonest,  because  exposed  to  cold  air,  the  most 
of  any  viscus  ;  the  blood  vessels  contract,  and  thus  arrest 
the  thrombi  and  form  a  heterologous  deposit,  which  is 
called  tubercle. 

**The  Third  Stage,  or  Stage  of  Tubercular  Deposit. 
These  deposits  increase  so  long  as  vitality  subsists  in  the 
tubercle  and  surroundings.  When  the  vitality  ceases, 
the  tubercle  softens  or  breaks  down.  Sometimes  if  the 
process  is  very  slow,  and  life  slightly  inheres  in  it,  the 
proximate  tissues  undergo  fatty  infiltration,  which  pre- 
serves it  from  readily  breaking  down.  The  morphology 
of  the  blood  is  the  same  for  the  second  and  third  stages 
of  consumption. 

**  Fourth  Stage.  Interstitial  Death.  Morphology  of 
the  blood  in  this  stage  is  the  same  as  in  the  second  and 
third,  save  that  it  becomes  more  impoverished.  The 
Red  Corpuscles  are  thinner,  paler,  much  lessened  in 
number,  increased  in  adhesiveness,  stickiness  and  poverty. 
Devoid  more  or  less  of  neurine.  The  white  corpuscles 
are  fewer  in  number,  more  enlarged ;  often  ragged  and 
rough.  Distended  with  spores  of  mycoderma  aceti,  more 
adhesive  and  sticky.  The  serum.  Fibrin  filaments  are 
thickened,  stronger,  more  massive  and  more  skeins  of 
them  present.  The  collects  of  mycodermi  aceti  are  very 
much  larger  and  more  numerous;  in  moribund  cases,  I 
have  seen  them  so  large  as  almost  to  fill  the  field  of  the 
microscope,  Th*iy  present  anfractuous  edges  and  amoe- 
boid prolongations,  giving  them  a  weird,  bizarre  aspect 
which,  under  the  circumstances  have  a  portentous  aspect, 
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for  the  larger  and  more  numerous  the  spore  collects  of 
mycoderma  aceti  are,  the  more  dangerous  the  case." 
c.     Comparison  of  Kine  Blood  and  Human  Blood. 

1.  The  morphology  of  normal  blood  of  kine  exactly 
corresponds  with  that  of  man  as  given  above. 

2.  The  morphology  of  tuberculous  blood  in  kine  is  not 
the  same  as  in  man  so  far  as  these  observations  go.  Dif- 
ferences as  follows :  (a)  Red  corpuscles  act  normally, 
(b)  Fibrin  filaments  are  not  massive  and  numerous. 

Similarities  of  kiue  tuberculous  blood  to  that  of  man. 

(a)  White  corpuscles  enlarged  often  more  than  in  man. 

(b)  The  mycoderma  aceti  or  vinegar  yeast  is  present  as  in 
man. 

Indeed  it  was  on  this  yeast  that  I  made  the  diagnoses 
which  were  better  than  the  average  prognostications. 
As  noted,  it  occurs  as  single,  double  and  multiple  spores ; 
in  large  snow-white  masses  of  fusiform  shape,  sometimes 
in  large  abundance  just  as  in  man.  They  are  unmistakable, 
positive.  Have  been  found  reliable  evidence  for  many 
years. 

IV.       ADVANTAGES    OF    THIS    BLOOD    MORPHOLOGICAL    TEST 
OVER   TUBERCULIN. 

1.  It  is  simple,  readily  learned,  easily  applied. 

2.  It  introduces  no  diseased  matter  into  the  blood  to 
set  up  efforts  to  expel  diseased  tissues  (not  to  stop  causes), 
which  efforts  of  expulsion  cause  fever. 

3.  It  allows  the  diagnosis  of  the  pretubercular  stage 
and  the  cure  of  the  cattle ;  tuberculin  is  of  no  value  ex- 
cept when  there  is  actual  disease  and  breaking  down  of 
the  lungs. 

4.  It  does  not  involve  the  loss  of  the  kine. 

5.  It  is  always  good  so  long  as  pre-tuberculosis  or  tuber- 
culosis exists;  and  as  in  man,  is  of  immense  value  in 
making  negative  diagnoses  when  neither  tuberculosis  nor 
pre-tuberculosis  exist. 
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6.  The  amonnt  of  the  yeast  spores  present  is  a  sort  of 
measure  of  the  amount  of  the  lesion ;  the  more  the  din- 
ease  the  more  the  yeast. 

6.  It  can  be  applied  often  and  harmlessly. 

8.  It  is  common  sense  in  principle,  as  it  treats  of  causes, 
while  tuberculin  treats  only  with  results,  influencing 
causes  not  one  particle. 

9.  Even  if  time  shows  that  the  writer  has  Overestimated 
the  value  of  this  test,  it  is  the  best  means  of  detecting 
tuberculosis  and  pre-tuberculosis  in  man  and  kine. 

v.      IMPORTANCE   OF   SUBJECT. 

It  is  of  importance  to  have  healthy  kine,  but  we  do  not 
believe  all  the  sensational  reports  as  to  the  communica- 
tion of  tuberculosis  to  man  from  cows,  for  if  true  we 
should  almost  all  be  dead.  The  evidence  is  overwhelm- 
ing that  tuberculosis  comes  from  food,  in  excess  and  long 
continued,  which  either  before  or  after  ingestion  under- 
goes the  aceti  acid  fermentation.  It  is  not  the  place  here 
to  enter  into  this,  but  it  may  suffice  to  say  tha*^^  food  of 
kine  or  man  undergoing  the  alcoholic  and  vinegary  fer- 
mentation is  most  favorable  for  tubercle.  The  ordinary  silo 
seems  to  be  the  most  favorable  method  to  obtain  such  food. 
The  fact  that  tuberculosis  in  cows  is  most  prevalent 
where  ensilage,  brewers*  grains  and  forced  feeding  are 
used  ;  the  fact  that  bovine  tuberculosis  has  only  come  into 
prominence  since  such  feeds  have  been  used ;  the  facts 
that  alcoholic  and  vinegar  yeast  are  found  in  abundance 
in,  silo  food,  and  are  found  in  the  blood  of  tuberculous 
kine  ;  the  fact  that  hogs  kept  on  distillery  swill  contracted 
tuberculosis,  all  these  show  that  the  farmer  must  take 
other  views  than  those  that  now  obtain.  The  farmer  to- 
day is  like  the  man  in  Pilgrim's  Progress,  pouring  water 
on  a  fire  that  will  not  go  out  because  some  one  behind 
him  is  pouring  on  oil ;  killing  tuberculous  cattle  and 
feeding  the  newly  bought  kine   with  sour  foods  will  not 
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extinguish  tuberculosis  from  his  herd.  In  conclusion,  I 
wish  to  thank  the  veterinarians  and  all  who  have  made 
these  studies  possible. 


A  Growing  Cell. 

By   ARTHl'K  M.  EDWARDS,   M.  D., 

NEWAKK,    N.    J. 

Hamilton  L.  Smith  is  tiie  name  of  a  person  that  all  the 
older  microscopists  were  ^lad  to  have  known  and  we  who 
were  intimate  with  him  must  regret  that  the  Societies  and 
Journals  know  him  so  seldom  now.  Diatoms  were  the 
source  of  unmixed  pleasure  then  and  his  magnificent  col- 
lection, containin*^  that  of  de  Brebisson  also,  often  yielded 
treasures  to  the  anxious  seekers  after  knowledge.  It  is 
gone  now  into  the  hands  of  another  who  it  is  hoped  will 
contribute  some  of  its  beauties  to  the  world  at  large.  Pro- 
fessor Smith  is  busy  with  electricity  he  tells  me  and  neg- 
lects his  microscope.  Perhaps  his  growing  slide  has  also 
grown  dusty  and  is  out  of  use. 

But  I  was  working  then  at  living  diatoms  and  have 
been  working  at  them  till  now  for  we  are  never  too  old  to 
learn  and  the  problems  of  life  still  remain  uncompleted. 
I  then  made  a  growing  slide  of  glass  which  I  thought 
was  just  as  good  as  Smith's.  At  least  it  answered  the 
purpose  and  as  it  never  has  been  described  I  wish  to 
describe  h  now.  It  was  made  for  me  by  that  ingenious 
mechanic  George  Wales,  who  is  in  New  Jersey  and  mak- 
ing camera  lenses. 

But  what  I  have  got  to  say  is  about  the  growing  cell. 
The  majority  of  m:  roscopists  at  the  time  of  which  I  am 
speaking,  that  is  about  thirty  years  ago,  were  Diatomists, 
that  is  to  say  they  studied  the  shells  of  Bacillariaceffi  to 
see  if  they  could  by  the  use  of  the  lenses  then  made  bring 
out  the  markings  on  Pleurosigma  angulata,  Amphipleura 
pellucida  and  other  fine-liued  diatoms.     They  also  worked 
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at  the  central  rays  of  light  on  the  Podura  scale  to  bring 
them  out.  And  microscope  makers,  or  rather  the  makers 
of  objectives,  Charles  Spencer,  Robert  B.  Tolles  and  Will- 
iam Wales  in  this  country;  Powell,  Lealand,  Smith  and 
Beck  in  Europe,  were  then  prominent.  Charles  Spencer 
was  the  prince  and  was  followed  close  after  by  Robert 
B.  Tolles. 

We  had  diatoms  on  the  slides,  as  Pleurosigma  angula- 
tum,and  we  had  them  living,  but  how  to  study  them  and 
keep  them  living  was  a  problem.  Prof.  Smith  made  an 
ingenious  contrivance  for  keeping  them  alive  and  study- 
ing them  whilst  so  alive  and  it  was  known  as  a  growing 
celL  Growing  cells  had  been  made  in  England,  but  none 
of  them  were  trustworthy.  Smith's  answered  the  pur- 
pose admirably,  only  there  was  one  defect.  It  had  to  be 
made  with  too  many  joints,  which  soldered  with  a  cement 
would  leak  and  let  the  water  out  just  at  the  time  when 
it  was  wanted.  So  I  propounded  to  George  Wales  what  I 
wanted  and  this  was  the  result. 

A  piece  of  plate  glass  about  a  quarter  of  an  inch  thick 
was  taken.  It  was  three  inches  square.  In  the  centre  by 
means  of  a  lathe  set  with  a  brass  cylinder  and  fed  with 
water  and  emery,  a  hole  was  cut  about  two  inches  in 
diameter.  The  mode  by  which  it  is  cut  is  known  to  those 
who  use  a  lathe  and  is  by  soldering  the  plate  glass  on 
another  plate  of  glass  and  holding  it  against  the  revolv- 
ing cylinders.  In  this  manner  the  glass  plate  is  bored 
with  a  bole  through  it.  It  is  then  taken  off  the  plate  it 
was  fastened  on  and  cleaned.  This  forms  the  box  of  the 
growing  cell.  A  bottom  is  formed  of  plate  glass,  three 
inches  square  but  only  ordinary  plate  glass.  It  may  be 
about  one  sixteenth  of  an  inch  thick.  It  is  soldered  to 
the  bottom  of  the  cell  ordinarily.  But  sometimes  I  find 
it  is  not  necessary  to  solder  it.  It  keeps  in  place  without 
so  doing.     The  solder  or  cement   is  rubber    cement  or 
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something  that  is  easily  applied,  as  alcohol;  benzine  or 
turpentine  is  not  used  in  the  cell.  Any  cement  will  do. 
The  cover  is  of  ordinary  plate  glass  but  loose  on  the  cell. 
It  has  a  minute  hole  drilled  in  it  near  the  bottom  of  the 
cell  to  form  a  communication  for  the  water  in  the  body 
of  the  cell  to  the  cover  of  the  object.  This  is  an  ordi- 
nary round  cover  placed  upon  the  plate  glass  and  with 
the  water  containing  the  BacillariaceaB  in  it. 

To  use  the  growing  cell  it  is  placed  on  the  stage  of  the 
microscope,  which  is  inclined  at  the  ordinary  angle. 
Then  the  object,  as  the  Bacillaria,  is  viewed  with  the 
objective.  As  the  water  evaporates  around  the  cover,  a 
space  of  air  accumulates  in  the  upper  part  of  the  grow- 
ing cell  and  water  must  be  added  to  make  it  up.  This 
can  be  done  by  moving  the  upper  plate  glass  having  the 
object  on  it  to  one  side.  With  this  contrivance  I  have 
kept  BacillariaceaB  under  observation  for  a  long  time,  a 
week  or  more.  But  I  do  not  see  why  it  cannot  be  kept 
in  operation  indefinitely.  As  the  water  evaporates  of 
course  it  must  be  supplied,  or  it  may  have  salt  water 
added  until  it  becomes  salter  and  Salter  and  at  last  it 
may  become  brine  and  BacillariaceaB,  or  in  fact  any  ob- 
ject may  be  observed  growing  in  water  from  ordinary 
fresh  water  to  brine.  I  have  in  this  manner  made  some 
interesting  experiments  which  I  will  detail  hereafter. 

Lately  I  have  been  experimenting  with  the  growing 
cell  and  wanting  something  that  is  better,  or  rather  that 
does  not  require  removal  by  sliding  off  the  upper  plate 
glass  to  introduce  new  water,  as  salt  water.  To  observe 
the  actions  of  the  change  of  water  from  fresh  to  salt  on 
BacillariaceaB,  I  have  used  the  following  contrivance. 
This  I  find  better  still  than  my  growing  cell,  which  has 
but  two  joints  whilst  Smith's  has  six.  I  use  a  bottle  of 
two  or  four  drachms  capacity.  It  has  flat  sides  so  that 
the  upper  plate  glass  is  done  away  with  and  a  small  hole 
is  bored  in  it  to  let  the  water  communicate  with  the  in- 
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terior  and  the  Bacillariace©.  It  has  the  lower  side  ce- 
mented by  gum  thu8  or  balsam,  though  gum  thus  is  best, 
to  an  ordinary  slide  which  is  placed  on  the  stage  of  the 
microscope.  The  bottle  is  an  ordinary  one  and  can  be 
gotten  easily.  It  is  also  corked,  with  a  rubber  cork,  and 
can  thus  have  the  water  supplied.  The  small  hole  can 
be  bored,  by  using  a  small  rat-tail  file  wet  with  spirits 
of  turpentine  and  one  can  with  ease  bore  a  hole  smaller 
or  larger  as  wanted.  I  now  have  an  excellent  growing 
slide  that  answers  every  purpose  and  can  be  employed 
for  BacillariaceaB  or  larger  objects  as  desired. 


Special  Staining  Methods  in  Microscopy,  Relative  to  Ani- 
mal Tissues  and  Cells. 

4.     Thb   Specific    Staining  op  Mast.-Cell    Nuclei.* 

By  Dr.  P.  G.  Unna,  Hamburg.     Translated  from  the 

German  by  Geo.  W.  Gale,  M.  D.,  F.  R.  M.  S.  (London), 

St.  Louis. 

It  may  perhaps  appear  unnecessary,  in  our  series  of 
articles  on  staining  technique,  to  make  especial  mention 
of  the  mast-cells.  For,  in  spite  of  the  increased  interest 
of  a  negative  sort  which  these  have  gained  since  the 
bacteriological  era  in  our  science,  if  one  but  looks  to  the 
histological  text-books  for  references,  it  will  be  seen  that 
the  teachings  of  Bhrlich  are  always  given  as  the  only 
method  of  demonstrating  the  mast-cells.  The  latter  still 
appears  to  suffice  for  all  that  could  be  desired  as  a  dif- 
ferential stain.  Ehrlich,  as  is  known,  stains  slowly  in 
acetic  acid,  or  in  acetic  acid, and  glycerine,  together  with 
a  weakened  solution  of  the  basic  dye,  dahlia.  While  the 
bleaching  reaches  all  the  parts  of  the  tissues — the  proto- 
plasm, nuclei,  intercellular  substance — whereby  the  mast- 

*  Mast-cells  are  cells  filled  with  basophile  granules,  foand  in  the  connective 
iiasae  and  in  foci  of  chronic  inflammation. 


Digiti 


zed  by  Google 


360  THE  AMERICAN  MONTHLY  [Oct. 

cell  nuclei  are  themselves  more  intensely  charged  with 
the  coloring  matter,  and  the  cells  themselves  contained 
thereiu,  and  they  appear  isolated  therefrom  by  their 
weakly-colored  surroundings,  it  is  then  proven  that,  as 
the  mast-cell  nuclei  are  stained  a  clear  reddish  color, 
just  in  this  proportion  will  the  surrounding  parts  retain 
their  color.  Certainly  this  contributes  much  to  make  the 
mast-cells  quickly  and  easily  recognized  under  difficult 
circumstances.  It  is  therefore  not  to  be  wondered  at 
that  those  colors  have  been  preferred  which  tend  to  pro- 
duce metachromasia,  especially  methylene  blue  (red  mast- 
cells)  and  saffronin  (orange  colored  mast-cells.) 

Thus  the  staining  of  the  mast-cell  nuclei  takes  place 
gradually  by  means  of  a  metachromatic  stain.  Our  en- 
tire energies  are  bent,  however,  in  the  production  of  the 
most  available  staining  mixtures  which  render  possible  a 
differential  staining  of  the  tissues ;  and  these  staining 
mixtures,  which  have  been  given  us  by  nature,  are  those 
which  have  usually  been  considered  as  simple  colors; 
but  those  which;  through  the  metachromasia  of  indi- 
vidual tissue  elements  show  that  they  are  actually  color 
mixtures  and  contain  valuable  by-products,  are  mostly 
overlooked.  Indeed  it  has  appeared  probable  to  me, 
through  long  use  of  the  polychrome  methylene  blue  so- 
lution, that  this  last  contains  by-products  which  produce 
the  metachromasia  (here  methylene  red).  At  the  same 
time  the  colors  more  easily  taken  up  bring  forth  the  same 
elements,  since  their  chief  coloring  matter  (here  methy- 
lene blue)  is  strengthened  and  are  also  necessary  for  the 
quantitative  effect.  If,  for  example,  the  cause  of  the 
stronger  staining  of  the  mast-cells  with  basic  aniline 
coloring  resided  only  in  the  attraction  of  the  nuclei  for 
basic  stains,  so  would  this  necessarily  appear  in  the  de- 
colorization  of  over-stained  sections  with  various  simple 
solutions  (alcohol,  glycerine).     But  it  is  well  known  that 
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only  the  decolorization  with  acids  demonstrates  the  mast- 
cells  with  certainty  and  in  an  easy  manner  in  over- stained 
sections.  I  therefore  consider  it  more  probable  that  the 
acids  in  the  nuclei  of  the  mast-cells  fix  an  acid-coloring 
component  (here  methylene  red)  which,  on  its  part,  fixes 
the  basic,  chief  coloring  constituent  (here  methylene 
blue);  and  these  acids,  on  this'account,  decolorize  the  re- 
maining color  constituents  because  they  have  not  at  the 
same  time  attracted  the  (acid)  coloring  constituents,  such 
as  methylene  red- 
While  I  have  found  the  violet  in  methylene  blue  a 
valuable  coloring  material  I  have  obtained  as  a  by-pro- 
duct in  some  solutions,  methylene  red  and  my  polychrome 
methylene  blue  solution  (Griibler)  present  through  this 
the  most  different  varieties  of  protoplasm  and,  at  the 
same  time,  the  nuclei  of  mast-cells  with  a  specific  red 
color.  This  secondary  effect  of  the  polychrome  methylene 
blue  solution  proves  its  value  because  it  made  the  dif- 
lerential  diagnosis  of  mast-cells  (red)  and  plasma-cells 
(blue)  a  very  easy  matter.  Both  kinds  of  cells  are  usually 
easy  to  distinguish  by  other  characteristics  ;  but  there 
are  isolated  ones  in  which  the  diff'erential  diagnosis  can- 
not be  easily  made  without  this  differential  stain. 

Wherein  then  is  the  advantage  of  this  differential 
staining  of  mast-cells  over  that  of  the  metachromatic 
methods  which  have  been  used  heretofore  ?  In  the 
purity  and  absorption  of  color,  so  that  no  one  can  doubt 
whethet  a  given  nucleus  belongs  to  a  mast-cell  or  not. 
Only  in  the  staining  have  we  saturated  red  alongside  of 
a  saturated  blue,  while  by  methods  of  metachromasia 
heretofore  used  they  were  seen  only  occasionally,  and 
accordingly  well  pronounced  the  stronger  the  entire  sec- 
tion was  stained.  We  have  here,  in  each  individual  case, 
an  intense  and  clear  stain  of  mast-cell  nuclei  (red)  with 
just  as  deep  a  staining  of  all  the  remaining  tissues  (partly 
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blue  and  partly  violet).  There  especially  does  not  exist 
any  transition  from  red  to  violet,  but  rather  a  marked 
contrast  made  by  both  colors ;  never  can  a  strong-over- 
stained  violet  connective  tissue  cell  be  confounded  with  a 
red  nucleated  mast-cell.  Above  all  there  comes  in  here, 
in  order  to  bring  out  this  ideal  staining  of  mast-cells, 
certain  methods  of  bleaching  which  I  will  only  indicate 
as  I  have  thoroughly  described  them  in  my  article  on  the 
staining  of  the  protoplasm  of  connective  tissue  cells, 
namely  :  the  decolorization  by  means  of  (1)  glycerine- 
ether  mixture  and  (2)  neutral  alcoholic   orcein   solution. 

These  have  the  particular  advantage  over  the  methods 
heretofore  used,  in  that  they  coincide  with  the  demonstra- 
tion of  the  protoplasm  (1  and  2)  and  collagen  (2)  in  the 
tissues.  We  therefore  use  no  other  staining  solution  or 
method  of  staining,  for  in  this  way  we  always  get  the 
mast-cells  stained  in  a  most  beautiful  and  precise  manner 
when  the  necessary  staining  is  made  in  regard  to  proto- 
plasm and  collagen.  Naturally,  these  methods  of  de- 
colorizing are  not  the  only  ones  which  are  practiced  on 
such  sections  as  have  been  over-stained  by  means  of 
the  polycrome  methylene  blue  solution.  All  acids  and 
most  salts  cause  the  mast-cells,  after  treatment  with 
alcohol,  to  appear  more  or  less  red,  and  the  number  of 
such  methods  is  legion.  But  whoever  desires  to  save 
time,  and  material  will  prefer  this  method  above  all 
others,  as  it  brings  out  so  many  valuable  details 
and  requires  so  little  time. 

Yet,  there  are  some  cases  in  which  a  specific  staining, 
according  to  the  original  method  of  Ehrlich,  deserves  the 
preference.  There  are  certain  cases  in  whirh  we  are 
concerned  less  with  the  examination  of  individual  mast- 
cells  than  with  the  finding  of  all  isolated  mast-cell  nuclei, 
whether  it  be  that  these,  as  in  the  different  dermatoses 
(carcinoma,  urticaria,  pigmentosa)  have  entered  into  the 
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covering  epithelium  or  have  overrun  the  collagen  tissue 
of  the  muscles  of  the  skin.  In  such  cases  the  nuclei 
naturally  appear  just  so  much  clearer  the  more  the  re- 
maining tissue  is  decolorized. 

Such  a  demonstration  of  mast-cell  nuclei  can  be  very 
easily  combined  with  the  methylene  blue  staining  method. 
Either  color  slowly  in  a  weakened  solution,  or  decolorize 
the  over-stained  sections  in  glycerine,  ether  solution  or 
mineral  acid.  As  a  bleaching  addition  to  the  polychrome 
methylene  blue  solution  alum  has  shown  itself  valuable. 
We  put  as  much  alum  as  can  be  held  on  the  point  of  a 
knife  in  a  saucer  of  staining  solution  and  leave  the 
sections  therein  for  an  hour  or  even  over  night.  They 
are  then,  after  a  washing  with  water,  put  directly  in  abso- 
lute alcohol,  oil  and  balsam.  The  nuclei  themselves  are 
very  plain  ;  the  mast-cell  nuclei  are  dark,  cherry  red,  and 
the  remaining  tissue  is  pale  blue.  For  demonstrating 
the  isolated  mast-cell  nuclei  in  tissue  there  is  no  surer 
method  than  that  by  means  of  decolorizing  with  the 
above  mentioned  mixture  of  glycerine  and  ether.  We 
allow  the  sections  to  remain  in  the  undiluted  mixture 
until  they  are  of  a  clear  blue  color;  then  wash  them  in 
water  and  put  them  in  alcohol,  oil  and  balsam.  One  is 
always  sure  by  this  method  of  decolorizing  to  extract  all 
the  blue  from  the  nuclei  without  damaging  the  red  color. 
In  the  second  place,  we  can  take  into  consideration 
the  mineral  acids,  and  we  have  found  the  best  to  be 
nitric  and  hydrochloric.  The  section  is  first  put  in  a  five- 
per-cent  nitrate  of  potash  solution  for  from  twenty  to 
thirty  seconds  in  a  saucer,  and  then  from  ten  to  twenty 
seconds  in  a  saucer  with  a  few  drops  of  acid  alcohol ; 
then  in  absolute  alcohol,  etc.  Simple  acid  decolor- 
ization  generally  leaves  still  a  faint  trace  of  blue  in  the 
nuclei. 

But  at  the  same  time  that   isolation  of  the  mast-cell 
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nuclei  by  subsequent  decolorization  is  accomplished  all 
collagenous  tissue  and  protoplasm  are  bleached,  only  the 
nuclei  retain  somewhat  more  of  the  blue  than  by  the 
alum  method.  On  the  other  hand,  the  red  nuclei  stand 
out  90  plainly  that  one  cannot  miss  them  even  with  a 
low  power. 

In  the  following  list  I  give  the  methods  in  use  in  my 
laboratory  for  staining  with  polychrome  methylene  blue: 

I. 

Metachromatic  Staining  of  Mast-Cells^  especially  in 
connection  loith  Plasrna  Cells  and  Protoplasm, 

(a)  1.  Stain  in  polychrome  methylene  blue  solution 
(Gruebler)  from  one-quarter  hour  to  one  night. 

2.  Decolorize  in  a  mixture  of  a  few  drops  of  glycerine- 
ether  solution  in  a  saucer  of  water. 

3.  Thorough  washing  in  water. 

4.  Absolute  alcohol,  oil  of  bergamot,  and  balsam. 

(b)  1.  Stain  in  polychrome  methylene  blue  solution 
for  from  five  to  fifteen  minutes. 

2.  Wash  in  water. 

3.  Decolorize  and  wash  in  one-quarter  per  cent  of 
alcoholic  neutral  solution  of  orcein  (Gruebler)  about  one- 
quarter  hour. 

4.  Absolute  alcohol,  oil,  balsam. 

II. 

Isolated  Metachro7natic  Staining  of  Mast-Cells  in  very 
Weakly-Stained  Tissue. 

(a)  1.  Staining  in  polychrome  methylene  blue  solu- 
tion with  a  kuife  point  of  alum  in  a  saucer  of  coloring 
solution  three  hours  to  one  night. 

2.  Wash  in  water. 

3.  Decolorize  in  glycerine-ether  solution  for  from  five 
to  ten  minutes. 

4.  Prolonged  washing  in  water. 

5.  Absolute  alcohol,  oil  and  balsam. — St.  Louis  Medi- 
cal a*nd  Surgical  Journal. 
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EDITOBLUL 

For  Histology's  Sake. — We  notice  that  our  good  friend, 
Dr.  V.  A.  Moore  said  at  the  meeting-  of  the  American  Mic- 
roscopical Society:  "I  believe  in  histology  for  histology's 
sake  and  in  bacteriology  for  bacteriology's  sake.  Teach 
truth  for  truth's  sake." 

The  atmosphere  of  Washington  is  full  of  this  kind  of 
talk  and  the  idea  animates  much  of  our  government  work. 
We  regard  it  as  grossly  pernicious.  It  leads  to  misappro- 
priation of  governpient  funds  and  makes  narrow  minded 
specialists. 

We  have  here  a  Fish  Commission  which  during  the  past 
twenty-five  years  has  expended  some  money  in  a  practical 
manner  but  also  much  for  "pure  science" — they  have 
studied  fishes  "for  ichthyology's  sake."  The  practical 
results  attained  could  have  been  accomplished  with  a  quar- 
ter of  the  money,  and  the  Ichthyologists  care  little  for  the 
fishermen  of  the  country. 

We  have  here  botanists  who  love  botany  simply  for 
what  truth  they  can  find  by  its  study  and  they  never  turn 
out  practical  results.  We  have  astromoners  who  wish 
with  government  money  to  search  comets  and  do  such 
things  as  gratify  insatiable  curiosity  but  are  of.no  con- 
sequence to  the  people  at  large.  We  have  vivisectionists 
who  cut  up,  after  murdering,  innocent  animals  in  their 
pursuit  of  theories  which  they  are  pleased  to  call  "pure 
science."  They  have  no  end  in  view  except  "anatomy's 
sake"  or  "bacteriology's  sake." 

The  knowledge  of  many  kinds  of  truth  is  today  useless 
simply  because  there  is  no  call  for  its  practical  application. 
Astromonical  truths  are  of  no  account  to  Dr.  Moore  because 
he  is  not  in  a  profession  to  apply  them  to  the  happiness  or 
mental  progress  of  mankind.  If  the  pursuit  for  astron- 
omy's sake  is  wise,  it  should  make  no  difference  to  Dr. 
Moore  whether  he  spends  his  time  in  it  or  in  histology. 
In  one  case  as  in  the  other  he  gratifies  his  doctrine ;  truth 
for  truth's  sake. 
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There  is  a  narrow  line  of  research  which  he  alludes  to 
as  the  truth  which  has  "use  one  can  turn  into  dollars." 
Of  course  he  who  seeks  only  such  truth  as  his  fancy  tells 
him  will  coin  into  money  for  his  personal  benefit,  lives  a 
narrow  and  selfish  life.  But  he  who  studies  histology 
utterly  regardless  of  practical  application,  i.  e,  "for  histol- 
ogy's sake"  has  placed  himself  at  the  opposite  extreme, 
and  lost  all  wisdom  which  in  our  days  as  in  former  times 
lies  at  the  golden  mean. 

Were  Dr.  Moore  to  devote  ten  years  to  bacteriology 
solely  for  bacteriology's  sake,  let  him  tell  us  on  what 
principles  he  would  choose  his  experiments.  All  value  or 
use  humanitarian  being  dismissed  from  consideration  why 
do  one  thing  rather  than  another?  He  can  only  reply: 
"Do  what  bids  fair  to  yield  the  largest  increment  to  ab- 
stract knowledge."  His  time  being  thus  absorbed  in  the 
abstract,  humanity  is  suffering  for  the  facts  not  covered 
by  the  scientist's  ambition. 

Such  doings  have  caused  the  crusade  by  certain  humani- 
tarians ag-ainst  vivisection.  We  hold  that  all  vivisection 
that  has  humanity's  relief  in  view  is  proper  and  that  only 
such  is  proper.  Vivisection  for  truth's  sake  is  simply 
barbarous. 

Last  winter  we  were  so  unfortunate  as  to  have  an  anti- 
vivisection  bill  reported  favorably  in  the  United  States 
Senate.  It  is  likely  to  become  a  law.  We  have  no  one  on 
the  face  of  the  earth  to  thank  for  this  unwise  and  whole- 
sale restriction  except  the  people  who  like  our  friend  want 
to  vivisect  for  vivisection's  sake,  who  want  to  take  animal 
life  not  in  search  of  truth  which  one  can  turn  into  health 
or  dollars,  but  who  want  unlimited  chance  to  cut  and  slash 
simply  and  solely  "for  truth's  sake,"  simply  to  add  iso- 
lated facts  to  our  abstract  knowledge  of  anatomy,  of  the 
use  of  drugs,  of  biology,  of  bacteriology,  or  of  some  other 
"ology." 

In  place  of  Dr.  Moore's  creed  let  him  substitute  this: 
"I  believe  in  histology  for  humanity's  sake  and  in  bacteri- 
ology for  humanity's  sake,  and  in  truth  simply  so  far  as  it 
can  contribute  to  the  progress  of  the  human  race."  There 
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is  little  research  that  he  may  properly  wish  to  make  that 
cannot  be  comprehended  in  this  creed.  There  is 
truth  the  knowledge  of  which  is  a  curse — not  a  blessing-. 


MICB08C0FIGAL  MANIPULATION. 


Preparing  Malarial  Blood-  Films. — The  following  method 
of  preparing  films  of  malarial  blood  will  be  appreciated  by 
those  who  have  practical  experience  of  the  ordinary  meth- 
ods of  making  cover-glass  films.  Besides  ease  and  rapid- 
ity the  method  has  other  and  obvious  advantages. 

A  nurse  is  instructed  to  cleanse  with  spirits  of  wine  or 
ether  as  many  microscope  slips  as  are  likely  to  be  required, 
and  to  place  them,  arranged  in  one  or  more  rows,  on  the 
table  near  the  patient.  Three  or  four  oblong  slips  of  very 
fine  clean  tissue  paper,  one  and  one-half  by  five-eights 
inch,  are  also  prepared.  The  patient's  finger  is  cleansed. 
and  pricked  in  the  usual  way.  A  droplet  of  blood  about 
one-sixteenth  inch  in  diameter  is  then  expressed  from  the 
puncture  and  taken  up,  by  touching  it  with  one  of  the  pa- 
pers, the  blood  being  supplied  about  one-half  inch  from 
the  end  of  the  paper.  The  charged  surface  of  the  paper 
is  then  placed  upon  a  glass  slip  rather  towards  one  end. 
In  a  second  or  two  the  blood  will  have  run  out  in  a  thin 
film  between  paper  and  slip.  When  this  has  taken  place — 
not  before — the  paper  is  drawn  along  the  surface  of  the 
glass.  The  same  paper,  without  recharging,  is  placed  in 
a  similar  way  on  a  second  slip,  on  a  third,  on  a  fourth,  and 
so  on.  When  exhausted,  the  paper  is  recharged  from  the 
finger  as  many  times  as  may  be  found  necessary.  In  this 
way  fifty  or  one  hundred  exquisitely  fine  films  may  be  pre- 
pared in  five  or  six  minutes.  Labels  are  then  attached, 
and  the  slides  stored  away  to  await  convenience.  Before 
proceeding  to  stain,  the  blood  is  fixed  in  a  little  absolute 
alcohol  on  the  films.  The  slides  are  then  dried,  and  stained 
by  the  borax  (five  per  cent.)  methylene  blue  (one-half  per 
cent.)>  a-  few  drops  of  the  solution  being  applied  for  about 
half  a  minute.      After  washing  and  drying,   cover-glass 
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with  xylol  balsam  are  applied.  The  result  is  excellent. 
If  one  wishes  to  search  for  crescents,  a  good  plan  is  to 
make  the  film  fairly  thick,  to  fix  with  alcohol,  and  then  to 
wash  out  the  haemoglobin  with  very  weak  acetic  acid,  two 
or  three  drops  to  the  ounce  of  water.  The  now  colorless 
film  is  again  washed,  stained  with  methylene  blue,  and 
mounted  in  xylol  balsam  in  the  usual  way.  The  field  not 
being  obscured  by  blood-corpuscles,  the  large  amount  of 
blood  which  this  method  of  preparation  enables  us  to  pass 
rapidly  in  review  greatly  favors  the  quick  finding  of  any 
crescents  that  may  be  present.  The  same*  method  of  pre- 
paring blood  films  is  equally  applicable  for  the  demonstra- 
tion of  other  blood  parasites. — British  Medical  Journal. 

Preservation  of  Microscopic  Specimens. — Tores  de- 
scribes a  method,  which  he  has  tested  for  a  year  and  a 
half,  of  preserving  organs  and  tissues  so  that  they  retain 
the  color  they  had  when  fresh.  He  finds  that  five  to  ten 
parts  of  a  forty-per-cent.  solution  of  formalin  alone  cause 
the  organs,  after  a  time  to  assume  a  tint  which  differs  very 
considerably  from  the  natural  color,  but  that  if,  instead  of 
water  for  diluting  the  commercial  formalin  solution,  a  so- 
lution of  one  part  common  salt,  two  parts  of  magnesium 
sulphate,  two  parts  sodium  sulphate  in  one  hundred  parts 
of  water  be  used,  the  color  of  the  blood  is  well  preserved. 
Further,  material  preserved  in  such  a  solution  is  better 
adapted  for  subsequent  microscopic  examination,  since 
the  protoplasm  of  the  cell  is  less  altered  and  the  nucleus 
stains  better  and  more  deeply.  The  method  he  adopts  is 
as  follows:  The  material  must  be  not  too  long  washed  in 
water,  and  should  be  left  in  ^he  formalin  solution  for  a 
period  depending  upon  their  size  and  thickness.  A  kid- 
ney or  spleen  requires  two  days  immersion,  and  the  solu- 
tion should  be  changed  once  or  twice,  or  until  the  forma- 
lin solution  no  longer  gives  a  dirty  brownish-red  color. 
Care  must  be  taken  to  bring  all  portions  of  the  object  into 
contact  with  the  solution,  and  the  object  must  be  given 
the  shade  which  it  is  to  retain  permanently,  since  the 
formalin  solution  causes  it  to  assume  a  consistency  such 
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that  its  shape  cannot  afterwards  be  modified.  In  the 
formalin  solution  the  organs  change  color  and  become  of  a 
dirty  bluish  gray.  On  now  placing  them  in  ninety-five 
per  cent,  alcohol  the  normal  color  returns.  Before  per- 
manently placing  the  organ  in  alcohol  it  must  be  washed 
with  alcohol  until  the  latter  no  longer  becomes  cloudy. 
The  material  must  not  be  washed  with  water;  it  is  left 
in  alcohol  for  varying  time  until  the  normal  color  has  again 
fully  returned ;  if  left  longer  the  alcohol  removes  the  color. 
For  a  kidney  or  spleen  twenty-four  hours  will  be  sufficient. 
The  permanent  preserving  fluid  is  equal  parts  of  glycerin 
aud  water ;  the  material  floats  at  first,  but  sinks  later ;  the 
color  is  now  at  its  best ;  after  a  little  time  the  fluid  becomes 
yellowish  and  requires  renewal.  Tissues  so  preserved 
have  not  undergone  the  slighest  alteration  in  color  during 
nine  months.  The  method  is  not  applicable  to  the  preser- 
vation of  other  color  than  that  of  blood ;  thus  icteric  liver 
is  well  shown. — Int.  Med.  Magazine. 

Microscopic  Objects. — Thin  sections  of 'hard  substances 
are  made  by  cementing  them  to  glass  with  Canada  balsam, 
or  on  an  oil-stone  with  water,  then  softening  the  cement 
with  heat,  and  turning  them  over  and  treating  the  other 
side  in  the  same  way.  They  are  then  polished,  if  desired, 
with  putty-powder  on  silk,  cloth,  or  leather. — English  Me- 
chanic. 

Urinary  Examinations. — Dr.  Lichty  (^Medical  News) 
holds  that  :  1.  A  continued  low  specific  gravity  must  be 
looked  upon  with  grave  suspicion,  until  it  can  be  proved 
beyond  a  doubt  that  the  kidneys  are  normal.  2.  In  neph- 
ritis, especially  of  the  chronic  interstitial  type,  it  may  hap- 
pen that  at  times  during  the  greater  part  of  the  disease 
the  urine  may  contain  no  albumen  that  can  be  detected. 
3.  Casts  may  be  present  in  the  urine  when  it  is  impossi- 
ble to  detect  any  albumen  by  the  usual  tests.  4.  Casts 
are  very  easily  destroyed  in  the  urine  by  bacteria  during 
the  process  of  fermentation,  and  unless  the  examination 
is  made  within  an  hour  or  two  after  the  urine  is  passed, 
the  failure  to  find  casts  does  not  prove  the  non-existence 
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of  nephritis.     The  urine  should  be  more  frequently  exam- 
ined, especially  after  sickness. 


BACTEBIOLOGT. 


Black  Death. — Kitasato  has  ascertained  that  the  "black 
death"  is  due  to  a  bacillus  which  causes  a  septicaemia  at- 
tacking the  lymphatic  system,  the  spleen,  and  might  there- 
fore easily  be  confounded  with  anthrax.  The  bacillus  is 
rounded  at  the  ends,  colors  with  the  usual  aniline  dyes, 
more  deeply  stains  at  the  end  than  in  the  middle ;  may  be 
found  in  the  blood,  occurs  in  man,  mice,  rats  and  swine, 
and  may  be  contracted  by  eating  the  diseased  flesh  of  such 
animals. 

Excretion  of  Micro-Organism. — Biedl  and  R.  Kruas 
record  their  experiments  into  the  excretion  of  micro-or- 
ganism by  the  glandular  organs.  Previously  they  have 
shown  that  micro  organisms  present  in  the  blood  are  ex- 
creted by  normal  kidneys,  the  urine  being  free  from  al- 
bumen or  blood.  They  thus  conclude  that  micro-organ- 
isms can  pass  through  healthy  blood  vessels.  They  have 
now  investigated  the  functions  of  the  liver  and  submax- 
illary gland  in  this  respect,  cultures  of  the  staphylococcus 
being  injected  into  the  blood.  Almost  all  authors  agree 
that  the  liver  can  excrete  micro-organisms,  but  no  cer- 
tainty exists  as  to  the  manner  of  the  excretion.  In  the 
first  set  of  experiments  the  gall  bladder  was  opened  with 
the  usual  precautions  immediately  after  death.  They 
found  negative  results  in  two  out  of  four  experiments,  but 
this  method  is  not  adequate.  In  another  series  of  experi- 
ments the  bile  was  inocculated  directly  into  the  nutrient 
media,  a  cannula  having  been  placed  in  the  bile  passages. 
In  the  case  of  the  submaxillary  gland  a  cannual  was  placed 
in  the  duct,  and  the  same  method  followed.  In  all  of  the 
three  cases  the  staphylococcus  was  obtained  from  the  bile, 
but  the  results  were  always  negative  in  five  cases  where 
the  submaxillary  secretion  was  investigated.  The  micro- 
organisms were  shown  to  be  cautiously  excreted  in  the  bile 
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during  one  and  a  half  to  two  hours  while  the  experiment 
lasted.  The  authors  conclude  that  as  in  the  case  of  the 
kidneys  the  excretion  of  micro-organisms  is  a  formal  func- 
tion of  the  liver.  During-  one  to  two  hours  micro-organ- 
isms circulating  in  the  blood  were,  however,  not  execreted 
by  the  submaxillary  gland.  Whether  the  difference  thus 
present  between  the  liver  and  the  submaxillary  gland, 
is  due  to  the  difference  in  their  structure  is  left  an  open 
question. — Medical  Review. 


MEDICAL  MICB08C0PT. 


Antitoxin  Serum  in  Smallpox. — M.  and  A.  Bechlere 
communicated  to  the  Academy  of  Medicine,  Paris,  the  re- 
sult of  observations  made  by  them,  which  indicate  the 
probability  that  they  have  discovered  a  means  of  success- 
fully treating  smallpox  by  an  antitoxic  serum.  The  se- 
rum is  obtained  from  the  blood  of  vaccinated  animals,  and 
is  used  in  the  same  manner  as  the  antitoxic  serum  which  is 
employed  in  the  treatment  of  diphtheria. 

The  Action  of  Tricresol  on  some  Pathogenic  Microbes. 
— The  Presse  medicale  for  October  3d  contains  an  abstract 
of  an  article  by  Dr.  O.  Bronstein,  which  was  published  in 
the  Meditzinskoie  Obozrenie^  1896,  No.  7.  The  experimental 
researches  of  the  author  concerning  the  action  of  tricresol 
were  carried  out  on  the  following  bacterial  varieties:  The 
staphylococcus,  the  streptococcus,  Eberth's  bacillus,  the 
comma  bacillus,  the  comma  bacillus  of  cholera,  and  the 
bacillus  of  glanders.  The  result  of  his  experiments 
showed  that  a  solution  of  tricresol  in  the  proportion  of  one 
in  a  thousand,  acting  for  two  or  three  days,  had  a  bacterial 
action  on  all  these  organisms  exceptthe  pyocyanic  bacillus. 
In  order  to  kill  the  streptococcus  a  solution  of  one  in  two 
thousand  was  sufficient,  and  to  destroy  the  diphtheria 
bacillus,  a  solution  of  one  in  two  thousand  five  hundred. 
A  one-per-cent.  solution  killed  the  typhoid  bacillus,  the 
staphylococcus,  and  the  streptococcus  in  five  minutes; 
the  bacillus  of  cholera,  glanders,  and  of  diphtheria  in  threa 
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minutes,  and  the  pyocyanic  bacillus  in  ten  minutes.  The 
non-bactericidal  solutions,  however,  hindered  the  culture 
of  bacteria.  The  author  thinks  that  tricresol  is  a  very 
powerful  antiseptic,  since  a  one-per-cent.  solution  is  as  en- 
ergetic as  a  three-per-cent.  solution  of  carbolic  acid.  It  is 
at  the  same  time  relatively  less  dangerous,  for  according^ 
to  Hammerl,  the  toxicity  of  carbolic  acid  is  four  times  as 
great  as  that  of  tricresol. — N,  V.  Jf^dua/  Journal. 

The  Dirty  Sponge'. — Prefessor  Lang,  of  Vienna,  de- 
clares that  sponges,  owing  to  the  impossibility  of  destroy- 
ing germs  in  them,  have  long  since  been  banished  from 
the  surgeon's  table,  and  should  also  be  excluded  from  the 
bathroom  and  washstand. 

Possibilities  of  Contagion  from  Venereal  Diseases  in 
Railway  Cars.— Dr.  Toma.s  Noriega,  of  the  State  of  Chia- 
pas, Mexico,  read  a  paper  before  the  American  Public 
Health  Association,  in  which  he  cited  the  case  of  a  married 
man,  thirty  years  of  age,  who  arose  from  his  berth  in  a 
Pullman  car  and,  as  was  his  custom,  wash  his  face  in  the 
lavatory.  Two  days  thereafter  he  felt  the  first  symptoms 
of  purulent  ophthalmia,  for  which  he  consulted  a  physi- 
cian. The  patient  was  treated  energetically,  but  in  spite 
of  all  efforts  the  right  eye  was  lost.  Other  similar  cases 
were  reported. 

Tuberculosis  and  Telephone. — It  is  said  that  Vienna 
physicians  have  traced  cases  of  tuberculosisand  other  conta- 
gious diseases  to  the  use  of  public  telephones,  and  the  sug- 
gestion is  made  that  a  sponge  with  a  solution  of  carbolic 
acid  be  kept  in  every  station  for  a  daily  cleaning  of  the  ap- 
paratus.   

IDCBOSCOFIGAL  SOCIETIES. 


Microscopical  Societies. 

Postal  Club. — After  the  usual  summer  vacation,  the  cir- 
culation is  now  being  resumed.  Any  changes  of  address, 
or  other  business  concerning  the  membership  or  circuits, 
should  be  reported  at  once. 
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Last  season  the  work  done  by  and  for  the  members  was 
of  at  least  average  amount  and  quality;  and,  with  the  care- 
ful and  g-enerous  assistance  of  all,  it  is  hoped  to  attain  still 
better  results. 

Owing  to  the  retirement  of  many  circuit  boxes,  which 
are  no  longer  available  except  for  new  circuits,  a  new  set  is 
needed  for  immediate  use,  and  collecting  boxes  will  be 
started  at  once.  As  the  success  of  the  present  season  will 
depend  largely  on  the  use  of  these  contributions,  members 
are  kindly  requested  to  have  the  slides  selected,  and  their 
notes  ready  to  copy  into  the  Note-books  on  arrival,  so  that 
the  boxes  can  go  forward  without  delay.  Slides  without 
ideas  in  them,  or  accompanying  notes,  are  of  little  use. 
Members  not  wholly  familiar  with  the  subject  are  re- 
quested to  consult  carefully  all  the  suggestions  in  the  cir- 
cular on  Contribution  of  Slides  on  page  3  of  the  Report  of 
the  Club  last  published,  in  1895. 

Members  whose  subscription  is  not  fully,  paid,  will 
greatly  oblige  by  remitting  for  present  use,  to  the  Presi- 
dent, R.  H.  Ward,  M.  D.,  S3  Fourth  St.,  Troy,  N,  Y. 


MICROSCOPICAL  NOTES. 

French  Congress  of  Medicine. — French  Congress  of 
Medicine  will  be  held  at  Montpellier  in  1898,  during  the 
Easter  holidays,  under  the  Presidency  of  Prof.  Bernheim, 
of  Nancy.  The  annual  Congress  of  French  Alienists  and 
Neurologists  will  be  held  at  Toulouse  in  1897. 

Hayden  Memorial  Geological  Fund. — Mrs.  Emma  W. 
Hayden  has  given  to  the  Academy  of  Natural  Sciences  of 
Philadelphia,  in  trust,  the  sum  of  $2,500  to  be  known  as  the 
Hayden  Memorial  Geological  Fund  in  commemoration  of 
her  husband,  the  late  Prof.  Ferdinand  V.  Hayden,  M.  D., 
L.L.  D.  According  to  the  terms  of  the  trust,  a  bronze 
medal  and  the  balance  of  the  interest  arising  from  -the 
fund  are  to  be  awarded  annually  for  the  best  publication, 
exploration,  discovery  or  research  in  the  sciences  of  geol- 
ogy and  paleontology,  or  in  such  particular  branches  there- 
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of  as  may  be  designated.  The  award  and  all  matters  con- 
nected therewith  are  to  be  determined  by  a  committee  to 
be  selected  in  an  appropriate  manner  by  the  Academy. 
The  recognition  is  not  confined  to  naturalists. 

Prof.  Moissan. — Prof.  Henri  Moissan,  the  well-lftiown 
chemist,  who  fills  the  chair  *  of  toxicology  in  the  Paris 
school  of  Pharmacy,  arrived  in  this  country  September 
20th.  He  comes  to  represent  the  University  of  France  at 
the  celebration  of  the  150th  anniversary  of  Princeton  Col- 
lege, October  20th. 


PERSONALS. 


A  building  25x97  feet  for  the  Massachusetts  General 
Hospital,  Boston,  at  a  cost  of  over  $20,000,  will  soon  be 
ready  for  use.  It  includes  well  fitted  laboratories  of  chem- 
istry, bacteriology  and  histology. 

The  next  meeting  of  the  American  Association  for  the 
Advancement  of  Science  will  be  held  in  Detroit  (1897).  Dr. 
Wolcott  Gibbs  of  Newport,  is  the  new  president. 

The  proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  contains  the  biographical  sketch  of  John 
Adam  Ryder,  by  Harrison  Allen,  M.  D.,  and  the  list  of  his 
published  scientific  papers  by  H.  F.  Moore,  Ph.  D. 

The  oflBicers  of  Section  G.  of  the  A.  A.  A.  S.  for  the  next 
year  are  G.  F,  Atkinson,  Vice-President;  F.  C.  New- 
combe,  Secretary. 

The  oflScers  of  the  Botanical  Club  for  the  next  year  are 
S.  M.  Tracy,  President;  L.  R.  Jones,  Vice-President;  E. 
S.  Burgess,  Secretary. 

Professor  A.  N.  Prentiss,  formerly  professor  of  Botany 
at  Cornell  University  died  at  his  home  in  Ithaca,  Aug.  14. 

A  Post  Graduate  course  of  bacteriology  has  been  estab- 
lished at  the  Sidney  University,  N,  S.  W. 
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CORRESPONDENCE. 


The  Microscopical  Pub.  Co.,  Gentlemen: — All  of  our 
subscriptions  were  placed  throug-h  a  subscription  agency, 
and  we  suppose  yours  was  included  among"  the  others. 

The  agency  has  recently  failed  and  thrown  our  subscrip- 
tion account  into  considerable  confusion.  As  soon  as  the 
affairs  are  straightened  out  I  will  see  that  your  account  is 
made  right.     Yours  most  cordially,     C.  B.  T. 

We  shall  not  comment  on  this  letter,  we  shall  simply  repeat 
our  advice  :  Send  your  subscription  directly  to  the  Micros- 
copical Pub.  Co.,  Washington,  D.  C.  or  if  you  choose  to 
have  an  agent,  take  one  of  the  old  and  reputable  publishers. 


RECENT   PUBLICATIONS. 


Ernst  Mach's  Popular  Scientific  Lectures. — The  Open 
Court  Publishing  Co.,  Chicago,  have  just  issued  in  their 
Religion  of  Science  Library  a  cheap  edition  of  Professor 
Mach's  Popular  Scientific  Lectures,  which  were  remarka- 
bly well  received  on  their  first  appearance.  Professor 
Mach  was  formerly  Professor  of  Physics  in  Prague,  but 
has  recently  been  called  to  a  chair  of  philosophy  in  Vienna. 

The  Keating  Wheel  Co.,  Holyoke,  Mass.,  is  just  now 
sending  out  a  beautiful  art  catologue  containing  a  complete 
description  of  their  bicycles.  It  will  be  sent  free  to  any 
subscriber  of  this  paper  who  shall  send  a  postal  card  to 
the  above  address. 

Die  Mikrotechnic  der  thierischen  Morphologic,  Eine  kritische 
Darstellung  der  mikroskopischen  Untersuchungsmetho- 
den.  Von  Dr.  Med.  Stefan  Apathy,  Professor  der  Zoo- 
logie  und  vergleichenden  Anatomic  an  der  Universitat 
Kolozsvar.  Erste  Abtheilung.  Mit  10  Abbildungen  in 
Holzschmitt.  Braunschweig:  Harald  Bruhn,  18%  (New 
York:  Gustav  E.  Stechert).  Pp.  322. 

An  exhaustive  and  critical  review  of  this  imporant  work 
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Dr.  Woodhead  said  before  the  British  association  at  the 
Liverpool  meeting  that  while  continental  laboratories  were 
supported  by  the  state,  in  England  they  received  practic- 
ally no  government  support,  and  very  little  from  the  com- 
munity, usually  depending  on  the  generosity  of  single  in- 
dividuals. 

An  international  exposition  of  hygiene,  of  alimentation, 
and  of  industrial  arts  will  take  place  at  Lille  in  March  and 
April,  1897.  

NEW  PUBLICATIONS. 


Advantages  of  Chastity. — By  Dr.  M.  L.  Holbrook,  New 
York,  12  mo.,  pp  120. 

In  these  days  of  nervous  disorders  which  the  members 
of  the  medical  profession  confess  themselves  powerless  to 
cure,  such  a  book  as  this  is  very  timely.  We  especially 
recommend  it  to  those  scientists  who  find  themselves  get- 
ting nervous.  We  also  recommend  it  to  those  married 
people  who  suppose  that  they  can  rightly  seek  pleasures 
which  they  deny  to  the  unmarried.  That  the  married 
may  have  children  and  the  unmarried  not,  goes  without 
saying.  But  to  use  the  married  relation  as  a  cloak  for 
licentiousness  and  a  cover  for  debauchery  is  not  chaste, 
and  the  penalties  are  visited  not  only  upon  the  people  them- 
selves but  to  the  third  and  fourth  generations  in  inherited 
nervounsess. 

PERSONALS. 


Pasteur. — A  crypt  to  receive  the  remains  of  Pasteur  is  in 
course  of  preparation  beneath  the  Institute  of  Paris.  It  is 
most  elaborate  in  its  conception  and  execution,  and  is 
decorated  with  symbolical  winged  figures  representing^ 
Faith,  Hope,  Charity  and  Science.  The  body  of  the  great 
scientist  is  to  be  removed  thereto  from  Notre  Dame  on 
the  27th  of  December. 

Dr.  B.  Boccardi  has  been  appointed  associate  professor 
of  microscopical  anatomy  in  the  University  of  Naples. 
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MICROSCOPES  DUTY  FREE. 

Colleges  and  Educational  Institutions  in  the  U.  S.  are  entitled  to  im- 
port microscopes  and  Scientific  Instruments,  duty  free,  and  can  there- 
fore have  such  goods  shipped  to  them  at  London  prices,  by  ordering 
direct  from  us. 

I>r.  Henri  Tan  Heurck's 
Microscope 

FOR  HIGH  POWER  WORK  AND 
PHOTO-MICROGRAPHY 

As  made  by  W.  Watson  and  Sons  to  the 
Specification  of  Dr.  Henri  Van  Heurck 
of  Antwerp  and  used  by  leading  Photo- 
micrographersin  the  U.  S.,  and  through- 
out the  world. 

Fitted  with  fine  adjustment  of  ntmost  seniltiTeneMi 
and  precision,  not  liable  to  derangement  hj  wear. 

Has  rackwork  Draw-tube  to  oorrect  Objectivee  for 
thickness  of  cover  glass. 

Can  be  used  with  either  Continental  or  English 
Directives,  the  body  length  being  variable  bom  142 
to  300  millimeters. 

Has  the  fine  adjustment  to  snb-etage. 

The  instrument  is  specially  designed  to  afford  the 
greatest  possible  convenience  for  manipulation. 

Prices: — As  figured,  with  one  eye-piece,  (but  with- 
out centering  screws  or  divisions  to  sUge)  S92  60 
Also  made  with  Continental  form  of  foot  90  00 

Watson  &  Sons'  Edinburgh  Student's  Microscope. 

This  well  known  and  popular  Instrument 
can  now  be  h^id  mounted  on  either  the  Tbi- 
POD  or  Continental  horae-shoe  form  of  foot. 
It  is  suitable  for  investigations  with  the  high- 
est poweiB.  The  quality  of  workmanship  is 
the  finest  possible.  It  is  unexcelled  for  sta- 
bility and  precision  of  working  parts.  Made 
in  four  forms  as  enumerated  below. 

Full  description  of  the  above  instruments, 
and  illustrated  catalogue  of  microscopes  and 
apparatus  ;  also,  classified  list  of  40,000  ob- 
jects forwarded  post  free  on  application. 
STAND  R.— Microscope  Stand,  having  coarse  adjustment 
by  sliding  body  in  perfect  fltting  tube.    Fine  adjust- 
ment of  our  improved  form,   which  works  without 
the  least  lateral  motion,  understage  fitting  hung  on  a 
pivot  so  that  it  can  be  lifted  aside  with  apparatus  in 
it  when  direct   light  fW)m  the  mirror  is  required; 
double  mirror,     draw-tube  divided  to   centimetres, 
^^^.  milled  head  of  Fine  Adjustment  grooved  for  Photo- 

bleheet  qoalltT  i  in..  iB",  md  1-16  In.  ObJecHyem  complete  in   Mahojany  Owe »*.» 

STAirDT-Wtly  limitar  i) "  K,"  but  with  b«rt  quality  .piral  tack  and  pinion  ooan*  agMt- 
ment,  Btted  with    one  Eye-piece  only.. *"•»" 

"^L«?ow'fto'«Sn.«flKn;H«iln"H"rtand.    WSh  one  Ey,^plcce  only gSOO 

gKS?f?.'g!!?^arn:<S'^n;p^..?^thnpr;8^^^^^^^^^ 

Sid  set  of  stops  for  dark  ground  and  obliqne  illamination,  complete ~    J76.00 

W.  WATSON  &  SONS,  313  High  HolbornW.  0..  London,  Bngland  an^  78  Swanston  St,  Mel- 
-  bourne.  Australia.  Established.  1837. 
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WANT,  SALE.  AND  EXCHANGE  NOTICES. 


FOR  SALE.— First  class  Botanical  mounts,  25  cents.  Send  for  list ;  also 
will  exchange.  I.  PERCY  BLACKMAN,  Sandy  Hook,  Conn, 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  best 
Also  1-12  Powell  A  Leland  apochromatic  objective,  1.40  N.  A,  new. 

G.  E.  BLAKE  &  CO.,  Adams  Express  Bldg.,  Chicago,  HI. 

READ  the  nice  stories  in  Lippincott's  Monthly  Magazine.  Toa  can  save 
50  cents,  (clnb  rate)  by  snbscribing  for  Lippincott  through  ns. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  mounted  slides  of  Rhinoceros  horn,  at  40  cents  each. 
H.  H.  DAVISON,  41  Sumner  St.,  Pautucket,  R.  L 

FOR  SALE. — Pritchard's  Infusoria  (latest  edition,  colored  plates)  and 
Smith's  British  Diatomacese  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  using  them. 
Price  $60.  No  Sig.,  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Hamline  University  desires  to  ex- 
change Atlantic  Sbellfl,  preserved  specimens  of  Marine  Zoology  ofmicroeoopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  from 
Southwestern  United  States.    Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul,  Minnesota. 

ARRANGED  DIATOMS.    I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.    Your  name  can  be  made  from  difierent 
species.    Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  buttofly 
scales  and  diatoms  from  $5.00.    Refer  to  the  Editor  of  this  JoumaL 
r      ^^  M.  H.  DALT0N,;i6jRue  deJI^venir,  Asnieres,  pres  Paris,  France. 

^Miorosoopioal  Specialties. 

KING'S  CEMENTS  °*^'''"'"^"'"""^&heywiu.«st.i»,t 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  foU  list  of  fpedalties. 

J.    D.    KING,    Cottage    City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition  ;  Revised  and  QreaUy  Enlarged, 
DESIGNED  to  suit  the  requirements  of  liigh  school  or  college,  or  to  guide 
any  who  may  desire  to  pursue  an  elementary  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  workingdirectionsforthestndy  of  fifty 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  Sjmoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  dames  and  ordeis, 
thus  middng  the  book  a  compend  of  Elementary  Invertebrate  Zook)g7. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  sdiools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  foraishedoo 
application  to  author. 

Henry  L.  Osborn, 

Hamline  University  ^  St.  Paul^  Minn. 
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General  Index 


TO  THE 


American  Monthly  Microscopical  Journal 


1880-1895. 


(16  years.) 


We  have  for  sale  a  limited  number  of  copies  of 
this  general  index,  containing  69  pages  and  6500 
references  at 


$1.00  per  copy. 


BACK   NUMBERS. 

We  can  supply  sets  of  the  Journal  for  1881-1896, 
at  $2.00  each;  the  last  ten  volumes  for  ten  dollars. 


Digiti 


zed  by  Google 


CARL  REICHERT 
MICROSCOPES. 

SOLE  A&ENTS  FOB  UNITES  STATES. 

RICHARDS  &  CO.,  LTD., 


NEW  YORK, 


GHIGAGO, 


41  Barclay  Street,      108  Lake  Street. 


fficroscoplc  Freparatioiis  Qlnstratlii  tlie  Hinnte  Stmctnre 
of  Tegetatle  Life. 

■ — '  '  • 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WAJ.TER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  so  gocxl 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  seen  in  that  line. 

PRICKS. 

Catalogue  of  172  objects,  -  -  -  fo.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CHAS.  W.  SMIIiBY,  Washingrton,  I>.  C. 


SWEDENBORG 

is  not  only  a  theologian  ;  he  is  a  scientist  and  a  scientific  writer, 
whose  keenly  philosophical  analysis  of  phenomena  is  helpful  to 
every  scientific  student.    Send  for  catalogues  or  answers  to  questions. 
Address 

ADOLPH  ROEDER, 

Vineland,  N.  J. 

FOR  SALE.— A  set  of  slides  illustroting  the  Woody  Plants  of  Illinois, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  111. 
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THE  FISK 

TRAGHRRS'  AGRNGIR8, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

Stbbett  0.  Fi«K,  -  -  -  4  Ashbnrton  PUce,  Boston,  Mass. 

Managrers. 

W.  B.  Hbbbiok,  4  Aflhborton  Place,  Boston,  W.  D.  Kkbr.  70  Fifth  ATenae,  New  Tork, 

Mass.  .  N.Y 

Mra.  8.  D.  TmnuiOND,  1242    Twelfth  St,  P.  V.  Huyssoon,  70  Fifth  Avenue,  New  Tork. 

Washington,  D.O.  N.Y. 

A.  O.  Fisher,  4  Ashbnrton  Place,  Boeton,  W.  0.'  Pratt,  70  Fifth  Avenue,  New  Tork. 

N.  Y.  ,  -. 


Martha  Hoao,  4  Ashbnrton  Place,  Boston,  L.  B.  Hal8ky,355  Wabash  Avenne,  Ghicaffo, 

Mass.  111. 

Hklkk  G.  Eaqeb,  4  Ashburton  Place,  Bos-  J.  D.  Enole,  Qentury  Building,  Minneapo- 

ton,  Mass.  olis,  Minn. 

W.   0.    McTaooabt,    25    King.  St.,   West  Mrs.  E.  Dowlino   Enqle,  Century  Bldg., 

Toronto,  Canada.  Minneapolis,  Minn. 

H.  E.  Gbookeb,70  Fifth  Avenue, New  Tork,  G.  0.  Boyktoh,  120>^  So.  Spring  St.,  Los. 

N.  T.  Angeles,  Cal. 

Send  to  any  of  the  above  agencies  for  lOO-page  Agency  Manual.  Correspondence  with  em- 
ployers is  invited.    Begistration  forms  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

Tbe  Carl  Zeiss  Optical  Works  in  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives,  They  have  issued  a  new  Catalogue  for  1895,  containing  a 
description  of  a  numbero^ewacc^ories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EMMERICH,  Sn,  Agrent, 

74  Murray  St.,   New  York,  N.  Y. 


OPTICIAN. 
209  South  nth  Street,   Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STTJDEXTS'  MICROSCOPES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,  A  SPECIALTY. 


PXUSTRATBD  CATALQOCB  ON  APPLICATION. 
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Send  for  Art  Catalogue. 

555H5H555E5E555H5E£iS£HSa5E5H5H5H5E5H5E5H5EE5o| 

Light?      19  to  21  lbs. 

Strong  ?     Guaranteed. 

For  whom?     300  pound  riders- 


i 


K 


KEATING  BICYCLES. 

Frame  sway?     No.     Why?     See  that  curve. 
Speedy?     Yes. 


Ql  Why?     Long  chain.  pj 

[£5HESE5ESE5H5ESE5E5H5H5E5fH5ESE5E£iB5H5H5H5E5r5E£l 

365  days  ahead  of  them  all. 


Keating  Wheel  Co.,  Holyoke,  Mass. 
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Qa©l©giQid  MagaMme 

OR 

UTontfily  journal  of  (Bcology: 

WITH  WHICH  IS  INCORPORATED 

''THE    GEOLOGIST." 

EDITED  BY 

HENRY  WOODWARD,  LUD.,  P.  R.  S.,  PresG.  S.,  F.  Z.  S.,  F.  R.  M.  S. 

OP  THE  BRITISH  MUSEUM  OP  NATURAL  HISTORY  ; 

ASSISTED  BY 

ROBERT  ETHERIDGE,  F.  R.  S.  L.  &  E.,  F.  G.  S.,  F.  C.  S.,  &c. 

WII.FRID  H.  HUDI.ESTON,  M.  A.,  F.  R.  S.,  F.  G.  S  ,  F.  h.  S.,  F.  C.  S- 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c. 

AND 

HORACE  BOUNGBOKE  WOODWARD,  F.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  II.No.  1-4. 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED   BY 

MESSRS.    DULAU    &   CO., 

37  SOHOSaUARE,  LONDOX,  W. 

It  is  eanieBtly  requested  that  Subscriptions  may  be  sent  to  DuLAU  and 
Co.  in  advance.  Snbscribets  ofl8«.  for  the  year  will  receive  the  Magazinb, 
Post-fV^e,  direct  on  the  1st  of  each  Month.    Single  copies  I5.  6(1.  each. 


All  Oommunications  for  this  Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine, 

129  BEAUFORT  STREET,  CHELSEA, 

LONDON,  S.  W. 

Books  and  Specimens  may  in  future  be  addressed  to  the  Editor,  care  of 

MESSBS.  DULAU  &  CO.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 


B" 


-IN- 


MICROSCOPY. 


.UBIRG  the  lait  fsw  imhOm 
I  hare  bean  biuj  prefMurinc 
many  rare  and  noTel  otdedi 
for  Microecopical  purpoaea.  and 
hare  arranged  them  at  nnow  In 
niustratod  Series. 

The  flrrt  of  them  la  the  Ml- 
crosooplcal  Stadiea  In  M*- 
rine  Zoology. 

The  second  Seriea  (rim.:  that 
for  1896)  conaiata  of  U  nlendid 
preparatione,  all  of  the  blgheit 
poaaible  excellence  and  f^ttaranteed 
permanent  The  14  alidea  appear 
in  quarterly  Inatallmenta,  and  are 
aocompaniwd  br  oTer  100  pagM 
of  descrtptlTe  letterpreaa, 
dealing  in  pleaaant  bat  exact  man- 
ner with  the  anatomy,  life-hiatory 
and  habits  of  the  reapectiTe  anb- 
Jecta,  while  19  ftill-page  plates 
of  photo-eDgraTUigSt  aimwa 


Fall  proapectna  on  application. 
I  Seriea: 

6.  LoTely  Expanded  Zoophyte  BerUdaHa 

7.  Opoaanm-ahrimp  Mptia,  ahowing  aodl- 


60e 


from  llfe»  make  plain  all  details. 
IncIoslTe  SabscriptloD,  96.25,  post-free. 

The  foUowiug  are  among  the  Slides  included  in  thla  i 
1.  Oolony  of  the  loTely  B»diolarian  SpJuero- 

aown^  ahowing  parasitic  algae.  40c 

8.  The  loTely  Zoophyte  Obelia^  polypa  fnlly 

expanded.  35o 

a.  Stalked  Btage   of   the  larra    of   Boay 

Feather  Star  (anledon)  40c 

4.  An  entire  Sea- Butterfly  {Pteropod),  40c 

A.  LoTely* expanded  Zoophyte  Syncorjfns.      40e 

The  prices  against  each  are  those  at  which  the  preparatlona  are  aold  aaparatal7»  ahow- 
ing what  a  cheap  lot  I  offer  in  aeriea  at  16.26,  poat  fkee.  A  few  aeta  of  Seriea  1  atill  arailable, 
96.26,  post  free.    Sample  Slide,  50c..  poat  tree. 

Prof.  J.  R.  Ainswonh  Darls,  UniTersity  College,  Aberystwith,  writes:  "Allow  me  to 
oongratnlate  you  on  the  very  useful  wt>rlc  yon  are  doing  by  the  publication  of  Journal,  with 
accompanying  slidea,  which  are  most  adwieablk. 

—  Superb  microecopical  preparations  of  Braxlllan  Umnas.—I  hare 

been  unfortunate  in  obtaining  a  onantity  of  these  auperb  atema — the 
must  lorely  in  the  whole  plant  klDgdom— and  hare  arranged  them 


tory  organ  in  tail  88c 

The  aplendid  rare  organ-irfpe  Polyauon, 

Liehenopora  40e 

Entire  larral  Plaice,  eye  Just  turning 

from  blind  aide  and  6  other  eqnally 

fine  alidea.  60e 


Botany. 


in  two  seta  of  6  each,  at  the  price  of  $1.36  per  set,  or  $2.25  for  the 
two.  Tlie  moat  exquisitely  charming  alidea  that  coald  possibly  be 
imagined  for  exhibition  at  popular  gaUieringa.    Aa  the  quantity  ia 

^- very  limited,  I  am  unable  to  aell  single  alidea. 

MIorosooploal  Studies  In  Botany.— In  anawer  to  many  reqneata,  I  have  ar- 
ranged 20  magnificent  preparktiona  in  a  series  on  similar  lines  to  that  in  nuuine  aoology  de- 
scribed  above. 

The  first  series  is  now  begun  and  comprises  20  highest-claaa  elides  (anch  aa  sell  singly 
at  26c  to  36c  each),  illustrated  by  descriptive  letterpress  and  20  apeclally  beautiful  photo-micro- 
grapha  of  the  sectiona. 

Subecrlptiona,  86.25  only,  for  all,  a  aum  which  would  be  cheap  for  the  aeries  of  Ulna- 
trationa  alone. 

Prof.  J.  W.  Carr,  University  College,  Nottingham,  writes:  "Your  Botanical  SUdes 
are  the  most  beautiful  I  have  ever  seen.  The  following  are  among  the  alidea  already  iaansd  In 
above  lines : 

1.  Tr.  sec.  fiower-bud  of  Lily  26c 

2.  »♦    ••  do       of  Dandelion  30c 

3.  Longl  sec.    do       of       do  25c 

4.  do  fmit    of  Fig  300 


6.  Tr.  see.  fhiit  of  Date  (aplendid) 
6     **    **    fiower  of  BtcluKhoUna 

7.  Long'L  sec.  double  flower  of  Peony 
Leaf-fall  of  Sycamore 


35c 
90e 


25e 


I  ^arantee  the  perfection  of  all  my  mounts  and  will  be  pleased  to  send 
selections  on  approval  to  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from  $1.30  per  dozen. 

Cost  of  Maiiing.  i  slide,  10  cents  ;  2  slides,  15  cents  ;  3  slides,  30  cents  and 
so  on.    Laree  parcels  by  express  at  very  cheap  rates. 

Speciality.  Marine  Zoology  (especially  in  expanded  Zoophytes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Terms.  Remittance  by  P.  O.  O.,  drafl  on  London,  or  U.  S.  paper  currency,  the 
former  preferred.  If  wished.  Mr.  0.  W.  Smiley.  Washington,  D.  '^.  will  bold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  8.  Microscop- 
ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 

Biological  Station,  Jersey,  England.  Spadaliat  in  Microaeoplcal  Moanttnc. 
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Microscopic  Preparations  Illustrating  the  Minute 
Structure  of  Vegetable  Life. 

Being  endosed  in  a  novel  transparent  envelope,  these  objects  maj  bo 
examined  without  removal  before  mounting.  They  are  prepared  with 
the  utmost  care  by  Waltbb  WHrns,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  0.  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  ever  seen  in  that  line.- 

PRICES. 
Catalogue  of  172  objects,         •        -        -        -        -      fO.OS 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMUET,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  oflfered  at  the  moderate  price  of  $5.50  per  ream.    W# 
also  furnish — 
No.  1*.  Genus  cover,  16Jx24  inches,  at  $  4.00  per  100 

2.  "  "  "  2.50  " 

3.  "  «  "  1.50  " 
Dryers,  12x18  "  2.00  '' 
Species  sheets,         16ix23i     ''                .50         " 

Orders  will  receive  prompt  attention.    Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C. 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  h&ve  writ- 
ten for  back  numbers  of  THE  MICBOSCOPE  which  are  ex- 
hausted. For  any  five  of  the  following,  we  will  give  a  year's 
rabscription  : 

1881,  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  Jnne,  Ang.  1884,  Mar., 
Aug.,  Sept.,  Not.  1885,  Mar.,  May.  1886,  Jan.,  May,  June,  Aug.,  Sept.  1887, 
Aug.  1888,  Feb.,  Apr.,  May,  Dec.  1889,  Jan.  1890,  Jan.,  Feb.  Jane.  1891,  Jan., 
Jalj,  Aug.,  Hot.  1892,  Feb. 
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^  For  the  past  two  years  we  have,. 
V^made  unusual  efforts  in  elevatmgjf 
C^ the  standard  of  workmanship  in^ 
;;Our  microscopes.  Improvements ci 
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1^ systematic  methods  of  working.^ 
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-, delicacy  of  movements  wliich  aTe^< 
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C  suits  have  been  attained,  and^ 
F>^  withal  prices  have  been  reduced 
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ENTS    FERMENTATION   OF   FOOD   IN   THE   STOMACH. 
POWERFUL.   REMEDY   FOR   HEALING   PURPOSES.     CURES: 

'EPSIA,  GASTRITIS,  ULCER  OF  THE  STOMACH,  HEART-BURN. 

'or  &ee  book  of  80  pages  giving  articles  by  contributors  to  medical   literature. 
lYSICfRNS  WILLING  TO  PAY  EXPRESS  CHARGES  WILL  RECEIVE  FREE  SAMPLES  ON  APPLICATION, 
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H.  MARCH AND'S 

:oxn)E  OF  Hydrogen, 

CMOICINAL)  Ht  o* 

naCtf'ST  THE    MCDICALPROPCSSION. 
V  Tfrft  NOSMTAL  or  THE  U.  S.   ARMY. 


Prepared  only  by 


wuJrw^t^ 


la  (pMiiraGisTs. 


Chemist  and  Oraduate  of  the  '*Ecole  CerUrale  des  Arts  et 
Manufacturei  de  Paris"  (France). 
^F'Mentlon  this  publication. 

Laboratory,  28  Prince  St.,  New  York. 
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A  sound  knowledge  of  these  important  languages 
can  be  acquired  at  home,  without  a  teacher,  by  read- 
ing 


^  r or m -in ; Q  '  ^  monthly  magazine 
bermania,    ^f  the  German  langu 


for  the  ^tudy 
language  and  liter  - 
ature.  A.  W.  Spanhoofd,  Editor.  ,  Price,  ^l.OO  per 
year. 


^T  'Pfii/licitif  '  a  monthly  magazine  for  the  study 
L  C/LUUldlll,    of  the  French  language  and  lit- 
erature.    Alfred  Hennequin,  Ph.D.,  Editor.     Price, 
$1.00  per  year. 


These  magazines  are  adapted  to  the  needs  of  be- 
ginners, intermediate  and  advanced  students,  and 
are  highly  recommended  by  eminent  professors  and 
the  press.     Sample  copy,  10  cents. 

NEW  ENGLAND  COLLEGE 
of  Languages, 

120  Tremont  Street,  Boston,  Mass. 
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J^  beff  ?iere7i^ith  to  //irejyon  fiotice  thcft  I 
n^ill  f^emove  the  /st  of  May  next  frotu  mj^ 
j)reseni place  of  business  to  ta7'(/e?*  andmo?*e 
conve7iient    7*oonis   at    JVb.    4-87  FIJ^TjS 

neaf'  4^2d  St7*eet. 

This  place  7i^  ill  per 77iit  me  to  ?ia7idle  a7id 
exhibit  sa77i2)les  i7i  a  7no7'e  app7^op7*iate  and 
suitable  7na7i7ie7\  I  s?iall  alTf'aj'S  tise  77ijy 
Jbest  e^orts  to  p7*ocu7'e  the  (/7'eatest  ra7'ietj^ 
of  neTf^  and  salable  7ioveltieSy  and  request 
my  friends  and  custo7ners  to  ki7idty  favor 
jne  Tvith  a  visit  and  their  07*ders. 

In  this  anticipatio7i y  I  beff  to  7*e7nain^ 
Tours  respectfully y 

I"^.  X  UMMU^ICH,  Sr. 

We  make  RULES  for  others. 
We  mean  Micrometer  Rules. 
Why  not  let  us  make  yours  ? 
Micrometer  rulings  made  of  all  descrip- 
tions. 

J.  ZENTMAYER, 

209  S.  Eleventh  St.,  Philadelphia,  Pa. 

"Made  in  americai" 

SLIDE    CABINETS 

Containing  20  trays  in  6  slides  1x3  in.,  usual  sizes  al- 
ways on  hand,  extra  sizes  made  to  order.  Recommended 
by  the  leading  microscopists  of  this  city  to  be  the  most 
eonvenient  and  durable  cabinet.  Sent  on  receipt  of  80 
eentfl  a-piece  by 

WAGENFUEHR  &  HILLIG, 
506  Olive  St.,  St.  Louis,  Mo.  Sole  Manufacturers. 
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Camera  for  Producing  Enlarged  Images  of  Microscopic  Ob- 
jects.* 

WITH    FRONTISPIECE. 

Owing  to  the  improvements  in  microscope  objectives 
and  in  photography,  it  is  practicable  to  produce  magni- 
fied photographic  images  of  microscopical  objects  which 
are  not  only  interesting  to  the  microscopist,  but  are  also 
of  importance  to  the  pathologist  and  histologist  in  mak- 
ing a  record. 

We  illnstrate  photo-micrographic  apparatus  recently 
completed  by  Mr.  0.  Q.  Mason,  microscopist  of  Bellevue 
Hospital,  and  for  many  years  secretary  of  the  American 
Microscopical  Society. 

This  apparatus  will  receive  an  objective  of  any  power 
and  produces  images  on  a  3 J  by  4i  plate.  The  apparatus 
is  very  compact,  being  only  about  two  feet  in  length. 
It  is  all  mounted  on  a  single  base  board,  so  that  it  may 
be  removed  bodily  if  it  becomes  necessary  to  shift  its 
position. 

The  camera  box  is  rigidly  attached  to  the  standard  of 
a  microscope  of  the  usual  form,  so  that  the  box  can  be 
placed  horizontally  or  inclined  at  any  desired  angle. 
Adjustments  are  made  which  provide  for  any  required 
distance  between  the  objective  and  the  sensitive  plate,  so 
that  the  desired  amplification  may  be   readily   secured. 

Cut  kindly  loaned  by  Editors  of  Scientific  American. 
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The  mechanical  stage  is  operated  by  the  small  chains 
which  extend  along  the  sides  of  the  frame  of  the  appa- 
ratus, and  the  rotation  of  the  objective,  polariscope,  etc., 
and  the  focusing  are  effected  by  rods  extended  toward 
the  rear  of  the  camera  box.  With  these  adjustments  the 
operator  seated  at  the  camera  can  manipulate  the  instru- 
ment for  focusing  or  searching  the  .field  for  any  partic- 
ular object. 

The  instrument  has  been  used  for  making  negatives 
showing  objects  with  a  magnification  of  15,000  times. 
All  the  parts  are  made  adjustable  for  wear  and  atmos- 
pheric changes  and  for  adaptation  te  various  classes  of 
work. 

This  photomicrographic  apparatus  forms  an  important 
part  of  the  equipment  of  the  laboratory  of  microscopy 
of  Bellevue  Hospital. 


Address  of  Welcome  to  the  American  Microscopical  Society 

Upon  its  Assembling  in  Carnegie  Library  Pittsburg, 

Pa.,  August  i8,  1896. 

By  Rev.  W.  J.  HOLLAND. 
Chancellor  of  the  Western  University  of  Pa. 

PITTSBUEG,   PA. 

It  is  a  very  great  pleasure  to  me  ou  behalf  of  the  local 
scientific  societies  and  the  citizens  of  this  town  to  extend 
to  you  on  this  occasion  a  most  cordial  welcome.  Hospi- 
tality, as  you  all  know,  is  an  ancient  grace  and  virtue, 
and  I  have  heard  it  said  by  Pittsburgers  that  they  excel 
in  this  virtue,  and  I,  in  fact,  have  heard  others  that  have 
been  in  Pittsburg  venture  to  intimate  that  the  claimis  just. 
There  have  been  some  historic  interruptions  to  the  hos- 
pitalities shown  by  Pittsburgers,  notably  when  General 
Braddock  kept  the  Indians  on  the  other  side  of  the  Mo- 
nongahela  River  during  the    French   and    Indian   War. 
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Bat  away  bp^ck  in  the  days  when  Queen  Aliquippa  enter- 
tained George  Washington,  running  down  to  th^  present 
tinae,  there  has  beea  courtesy  shown  to  the  strangers, 
save  and  except  when  Captain  William  Trent,  about  1772, 
acted  rudely  to  the  Indians  who  were  rude  to  the  English- 
man, General  Braddnck.  But  these  are  all  facts  known  to 
history,  and  the  people  of  the  present  day  may  be  relied 
on  to  accord  to  you  in  their  homes  and  in  all  the  relations 
you  may  meet  them  a  hospitality  that  will  be  personal. 
I  welcome  you  as  representatives  of  the  learned  of  the 
nineteenth  century.  It  is  said  of  the  most  famous  of  the 
ancient  Hebrew  kings,  accounted  the  wisest  of  his  day, 
that  *'he  spoke  of  trees  from  the  cedar  which  is  in  Leba- 
non to  the  hyssop  which  springeth  from  the  wall;  he 
spoke  also  of  beasts,  creeping  things  (reptiles)  and 
fishes.'*  From  this  you  will  observe  that  King  Solomon's 
knowledge  was  confined  in  botany  to  the  phenogams 
and  that  his  knowledge  of  histology  extended  no  further 
than  to  the*  lower  vertebrates.  He  knew  nothing  of 
spores  and  bacteria;  all  the  wonders  of  mycetology  and 
cryptogamic  life  were  hidden  from  him.  He  knew  noth- 
ing of  the  protozoa  and  the  myriad  forms  of  microscopic 
life  with  which  you  are  familiar,  representing  the  won- 
derful advancement  of  modern  science  achieved  through 
the  microscope.  I  welcome  you  as  those  who  are  wiser 
than  Solomon,  and  who  know  more  than  the  ancients, 
and  trust  from  intercourse  with  you  to  add  to  the  stores 
of  knowledge.  I  welcome  you  as  friends  of  humanity. 
People  sometimes  wonder  why  men  should  spend  their 
time  investigating  mere  minute  organit'ms,  spending 
months  and  hundreds  of  dollars.  From  the  peculiarly 
economic  standpoint,  the  investigator  himself  reaps  very 
little  return  in  fame  or  wealth,  but  the  pathway  is 
broadened  and  made  plain  to  discoveries  which  enrich  the 
world.  You  are  a  representatives  of  those  who  with  the 
microscope  have  carried  our  knowledge   downward   into 
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the  deep,  while  the  astronomer  gazing  upward  has  made 
his  way.  Nature  is  moat  to  be  admired  in  things  that  are 
least  known. 

I  welcome  you  to  this  ancient  city,  the  city  of  industries 
in  which  you  will  find  anything  that  you  wish  to  see, 
from  a  beautiful  spectroscope,  perfect  in  all  its  adjust- 
ments, to  the  grosser  parts  of  such  a  mechanism  as  the 
man-of-war;  where  we  make  anything  from  a  tack  to  a 
locomotive  or  an  ocean  steamer.  I  welcome  you  to  a 
city  in  which  we  have  something  more  than  industries. 
Standing  on  the  companion  way  of  a  steamer  a  few  days 
ago,  I  overheard  a  young  lady  say,  "Where  are  those 
people  from?"  Her  escort  replied,  "From  Pittsburg.'* 
She  said,  * 'Where  they  have  nothing  but  smoke  and 
money."  We  have  a  great  deal  of  smoke  at  times  and 
there  is  a  little  money  to  be  picked  up  in  odd  nooks  and 
corners,  I  am  told  by  some.  But  we  have  other  things. 
This  beautiful  building,  the  gift  of  one  of  our  citizens,  the 
home  of  art  and  science;  the  extensive  park  and  conserv- 
atory. We  have  schools,  colleges,  hospitals  and  churches 
and  learned  societies  and  all  those  things  that  go  to  make 
the  city  a  desirable  place  of  residence  in  spite  of  ite 
smoke.  We  have  something  better — a  disposition  to 
grow  in  knowledge  and  to  make  advancement  in  all 
lines  open  to  us. 

In  the  name  of  my  fellow-citizens  and  the  Iron  City 
Microscopical  Society  I  extend  to  you  all  a  most  hearty 
welcome. 

Rhizopods,  the  Lowest  Forms  of  Life. 

By  ARTHUR  M.  EDWARDS,  M.  D. 

NEWARK,   N.   J. 

Dr.  Carpenter  says,  "it  is  a  tendency  common  to  all 
observers,  and  not  by  any  means  peculiar  to  microscop- 
ists,  to  describe  what  they  believe  and  infer  rather  than 
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what  they  actually  witness."  That  is  to  say  we  see  a 
thing,  therefore,  it  is,  without  reasoning  at  all  about  it. 
This  is  a  common  mode  of  stating  a  thing,  but  when  we 
reason  we  know  and  what  we  know  we  state,  with  a 
query. 

Rhizopods  are  minute  specks  of  protoplasm,  rarely 
just  visible  to  the  eye,  though  some  are  invisible  and  it 
requires  the  highest  power  and  the  nicest  manipulation 
to  even  see  them  at  all.  They  are  seen  everywhere  and 
at  every  season  and  in  all  the  rocks.  For  they  are  and 
were  the^physical  basis  of  life"  as  Huxley  tersely  put  it. 

I  shall  use  for  my  text  Dr.  Joseph  Leidy's  Fresh- 
water Rhizopods  of  North  America,  as  that  gives  graphic 
and  late  researches  on  the  minute  and  beautiful  organ- 
isms which  I  am  about  to  describe.  Dr.  Leidy  quotes 
Dr.  Carpenter's  remarks  which  I  have  given  above.  But 
as  I  have  said  this  quality  is  common  to  every  one.  We 
think  we  see  and  therefore  do  not  trouble  ourselves  to 
reason  about  things  that  are  go:ng  on  around  us.  We 
are  selfish.  It  is  much  easier  to  say  what  we  think  we 
see  than  what  we  do  see.  It  is  easy  to  repeat  what  is 
told  us  without  taking  the  trouble  to  find  things  out  for 
ourselves.  From  the  first  comes  the  general  run  of  men. 
From  the  second  comes  the  doubter  and  the  agnostic,  the 
enquirer.  By  far  the  minority.  But  as  in  all  things,  the 
minority  rules  and  time  shows  what  is  the  true  way  of 
viewing  things.  The  simplest  kinds  of  Rhizopods  are 
unprovided  with  a  protection  to  their  soft  part.  They 
are  in  fact  formless  masses  of  Protoplasm.  And  this 
protoplasm  is  exactly  the  same  in  plants,  protista,  and 
animals.  The  motile  jelly  of  the  Rhizopod  is  thought  to 
be  of  the  nature  of  the  elementary  basis  of  organic  bodies 
in  general.  It  is  known  as  protoplasm,  from  the  Greek 
signifying  first  and  I  mould:  That  is  to  say  the  primitive 
material  from  which  organic  bodies  are  moulded.  Its 
resemblance  in  motile  power  to  muscular   tissue,  or  the 


Digiti 


zed  by  Google 


372  THB  AMBRICAN  MONTHLY  [Nov. 

flesh  of  more  complex  animals,  led  the  French  naturalist, 
who  was  the  first  .to  indicate  the  true  nature  of  the 
Rhizopods,  to  give  it  the  name  of  sarcode,  from  the  Greek 
signifying  flesh  and  for^l.  But  I  think  it  can  not  be 
too  strongly  impressed  on  the  minds  of  the  readers  that 
the  sarcode  of  the  Rhizopods  and  the  protoplasm  of  all 
living  things  not  only  look  like  but  are  the  same  thing. 
Dr.  Carpenter  says  •^f  the  views  which  I  have  expressed 
as  to  the  nature  and  relatioos  of  their  living  substance 
be  correct,  that  substance  does  not  present  such  differ- 
entiation as  is  necessary  to  constitute  what  is  commonly 
understood  as  organization''  even  of  the  lowest  degree 
and  simplest  kind;  so  that  the  physiologist  has  here  a 
case  in  which  those  vital  operations  which  he  is  accus- 
tomed to  see  carried  on  by  an  elaborate  apparatus,  are 
performed  without  any  special  instruments  whatever — 
a  little  particle  of  apparently  homogeneous  jelly  changing 
itself  into  a  greater  variety  of  forms  than  the  fabled 
Proteus,  laying  hold  of  its  food  without  members,  swal- 
lowing without  a  mouth,  digesting  it  without  a  stom- 
ach, appropriating  its  nutritious  material  without 
absorbent  vessels  or  a  circulating  system  moving  from 
place  to  place  without  muscles,  feeling  (if  it  has  any 
power  to  do  so)  without  nerves,  propagating  itself  with- 
out genital  apparatus, — and  not  only  this,  but  in  many 
instances  forming  shelly  coverings  of  a  symmetry  and 
complexity  not  surpassed  by  those  of  any  testaceous 
animals." 

The  Rhizopod  moves  by  protruding  some  of  its  proto- 
plasm about  by  means  of  portions  which  are  known  as 
pseudopods  from  the  Greek  synifying  false  feet,  for  they 
take  the  place  of  feet.  These  pseudopods  are  extremely 
delicate.  They  often  branch  and  assume  a  more  or  less 
move-like  appearance,  whence  Dujardin  gave  them  the 
name  of  Rhizopods.  As  Dr.  Leidy  says  "It  appears  from 
the  researches,  especially  of  British  authorities,  such   as 
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Carpenter,  WilliamsoD,  Wallich,  Brady,  Parkerand  Jones 
that  the  members  of  the  class  are  infinitely  variable,  and 
that  indeed  no  absolute  distinctions  of  species  and 
genera  exist,  such  as  appear  more  definitely  to  charac- 
terize the  higher  forms  of  animal  life.  My  own  investi- 
gations rather  confirm  this  view,  and,  under  the  circum- 
stances, we  can  only  regard  the  more  conspicuous  and 
prevailing  forms  as  so  many  nominal  species,  in  likeness 
with  the  species  of  higher  organic  forms,  more  or  less 
Intimately  related,  and  by  intermediate  forms  or  varities 
merging  into  one  another.  So  that  in  them  species  do 
not  exist — only  forms,  and  so  it  is  with  the  larger  forms 
of  animal  and  vegetable  life.  Species,  as  they  are  called, 
change  and  from  what  we  know  of  ancient  life  on  the 
earth  it  began  with  Rhizopods  such  as  now  exist  and  grew 
up  more  and  more  complex  until  we  have  man. 


Bacteriology  of  the  Normal  Conjunctiva.* 

By  CHARLES  J.  FOOTE,  M.  D. 

NEW  HAVEN,   CONN. 

The  object  of  reporting  the  few  bacteriological  experi- 
ments which  are  recorded  below  will  be  better  understood 
if  they  are  taked  in  connection  with  and  as  supplementary 
to  the  paper  of  Dr.  Wilson. 

Our  purpose  in  making  the  experiments  was,  if  possible, 
to  throw  some  light  on  the  causes  of  suppuration  after 
cataract  extraction. 

Our  method  of  examination  consisted  in  smearing  over 
the  surface  of  a  slant  tube  of  agar  a  particle  of  conjunctival 
secretion  which  had  been  removed  with  a  sterilized  cotton 
swab  or  a  loop  of  platinum  wire. 

Agar  was  used  as  a  culture  medium,  because  we  desired 
to  study  only    those    bacteria   which    grow    at   37°    0. 

*Read  before  the  section  on  ophthalmology  of  the  New  York.  AC2^4' 
emy  of  Medicine,  October  ?i,  1895. 
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After  sowing  the  agar  tabes  they  were  kept  in  the  in- 
cubator for  several  days  at  a  temperature  of  37°  C. 
According  to  this  method  ninety-two  eyes  were  exam- 
ined, one  tube  culture  being  made  from  each  eye.  Of 
these  ninety-two  tubes,  fifty- three  showed  one  or  more 
colonies  of  bacteria,  while  the  rest  of  the  tubes  (thirty- 
nine)  were  sterile.  By  this  I  do  not  mean  to  imply  that 
the  conjunctivae  of  the  thirty -nine  eyes  were  sterile,  but 
only  that  such  small  portion  of  the  secretion  as  was  re- 
moved by  the  platinum  loop  was  sterile.  In  the  fifty- 
three  tubes  containing  bacteria,  some  eight  or  ten  diflfer- 
ent  kinds  of  bacteria  were  found.  In  twenty-two  cases 
the  staphylococcus  epidermidis  albus  was  present;  in  five 
pyogenes  citreus;  in  one  case  pyogenes  aureus;  in  one 
case  the  bacillus  subtilis;  in  eight  cases  a  large  bacillus 
growing  with  small  delicate  translucent  colonies  on  agar, 
kind  not  identified;  in  one  case  streptococcus  pyogenes. 
The  sources  from  which  these  bacteria  infected  the  con- 
junctiva may  perhaps  be  named  as  follows  in  the  order 
of  importance: 

1st.  The  edges  of  the  lids  and  the  mouths  of  the  Mei- 
bomian glands. 

2d.  Unclean  hands. 

3d.  The  air. 

4th.  Infected  nasal  fosssB. 

In  the  case  of  the  normal  conjunctiva  the  last  is  prob- 
ably not  an  important  source  of  infection,  since  the  cur- 
rent of  secretion  is  constantly  downward  into  the  nose. 
Bach,  after  injecting  cultures  of  bacteria  into  the  nasal 
fossae,  was  unable  to  find  that  they  ever  made  their  way 
into  the  conjunctival  sac. 

On  the  many  kinds  of  bacteria  (twenty-six  species) 
which  have  been  found  in  the  normal  conjunctiva,  only 
three  have  been  proved  to  be  pathogenic  to  man.  These 
are  the  staphylococcus  pyogenes  aureus,  the  staphylo- 
coccus albus,  and    the  streptococcus   pyogenes.      It   is 
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obvious  that  the  mere  presence  of  even  these  in  the  nor- 
mal conjunctiva  does  no  harm.  A  bouillon  culture  of 
the  staphylococcus  aureus  has  been  dropped  into  the 
conjunctival  sac  of  man  without  producing  inflammation 
(Bach),  and  even  in  injured  eyes  these  bacteria  often 
seem  to  do  no  harm,  as  may  be  seen  from  some  later  ex- 
periments in  which  the  staphylococcus  aureus  was  found 
in  considerable  numbers  in  the  dressings  of  eyes  which 
had  been  operated  on  for  cataract  and  yet  no  suppura- 
tion occurred  after  the  operation.  But  in  spite  of  these 
facts  it  is  well  to  remember  that  a  purulent  infiltration 
of  the  cornea  and  panophthalmitis  result  when  the  staphy- 
lococcus aureus  is  inoculated  upon  the  surface  of  the 
cornea  of  a  rabbit  with  an  instrument  infected  with  the 
staphylococcus  aureus,  panophthalmitis  develops  in 
thirty  hours.  The  same  result  occurs  also  at  the  end  of 
seventy-two  hours  even  with  the  staphylococcus  albus. 
Moreover,  in  man  the  staphylococus  aureus  and  albus 
seem  to  play  an  important  part  in  many  disastrous  pro- 
cesses occurring  in  the  eye.  Thus,  the  aureus  seems  to  be 
a  very  important  if  not  the  sole  factor  in  many  cases 
of  panophthalmitis  and  phlyctenular  conjunctivitis. 

These  two  series  of  facts  illustrating  the  harmfulness 
and  harmlessness  of  the  staphylococcus  aureus  and  albus 
can  be  harmonized  only  by  referring  them  to  a  varying 
vitality  of  tissues  in  different  patients  or  to  a  varying 
virulence  of  the  bacteria. 

Next  an  attempt  was  made  to  determine  whether  age 
influenced  the  kind  and  number  of  bacteria  in  the  con- 
junctiva. For  this  purpose  the  eyes  of  twenty  old  peo- 
ple, ten  childern,  and  forty-six  young  adults  were  ex- 
amined. Thirty-three  per  cent  of  the  tubes  from  young 
adults  were  sterile;  thirty  per  cent  of  the  tubes  from 
old  people  were  sterile;  fifty  per  cent  of  the  tubes 
from  childern  were  sterile.  The  percentage  of  sterile 
tubes  from  adults  and  old  people  was  about  the  same 
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while  there  seemed  to  be  somewhat  less  infection  in  child- 
ren's eyes. 

Cultures  were  also  made  from  the  conjunctiva  as  soon 
as  possible  after  rising  in  the  morning  and  again  at  even- 
ing. The  eyes  of  eighteen  persons  were  examined  in 
the  morning  soon  after  rising  and  the  same  eyes  were  ex- 
amined again  at  night.  In  this  way  it  was  found  that 
of  the  morning  tubes  only  two  were  sterile,  while  of  the 
night  tubes  nine  were  sterile.  It  would  seem  probable, 
then,  that  the  natural  cleansing  of  the  eye  by  the  lach- 
rymal secretion  is  more  efficient  during  waking  hours. 
An  attempt  was  then  made  to  sterilize  the  eyes  of  nix 
patients.  The  process  of  sterilization  consisted  merely  in 
washing  the  eye,  in  three  cases  with  boric  acid  (one 
drachm  to  one  ounce)  and  in  three  other  cases  with  bich  - 
ioride  of  mercury,  1  to  5,000. 

After  cleansing,  the  eyes  were  bandaged  with  steril- 
ized cotton  for  twenty-four  hours.  The  bandages  were 
then  taken  oflF  and  cultures  made  from  the  conjunctivae. 

Of  the  three  eyes  washed  with  boric  acid,  all  tubes 
showed  colonies  which  were  nearly  all  of  the  staphylo- 
coccus albus.  Of  the  tubes  obtained  from  those  eyes 
wftshed  with  bichloride,  one  was  sterile  and  the  other 
two  infected.  The  colonies  present  in  these  cases  were 
also  of  the  staphylococcus  albus.  Thus,  in  an  attempt 
to  sterilize  the  conjunctivae  in  six  cases,  only  one  case 
proved  successful. 

Inasmuch  as  a  certain  proportion  of  tubes  remain  sterile 
after  inoculation  from  the  normal  conjunctiva  without 
sterilization,  it  seems  doubtfuU  whether  the  attempted 
sterilization  was  of  any  value  at  all.  Bach's  results  were 
somewhat  more  favorable  than  mine,  he  rendering  six- 
teen cases  sterile  out  of  forty-two  attempts.  Washing 
the  conjunctiva  cannot  be  depended  on  as  a  means  of 
sterilization.  A  boric-acid  washing  probably  has  no 
more  value  than   washing    with  sterilized    salt   solution. 
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The  process  is  merely  a  mechanical  cleansing,  and  not 
a  sterilization  with  a  germicidal  fluid.  Inasmuch  as  the 
orifices  of  the  Meibomian  glands  and  the  edges  of  the  lids 
are  fruitful  sources  of  infection  to  the  conjunctivae,  these 
especially  should  receive  a  cleansing  either  mechanical  or 
germicidal  before  an  operation. 

Dressings  over  the  eye  furnish  the  necessary  heat  and 
moisture  for  bacterial  growth.  To  determine  how  far  an 
aseptic  dressing  placed  over  the  eye  aflFords  a  good  breed- 
ing-place for  bacteria,  twenty  dressings  were  examined. 
Nine  of  these  came  from  eyes  that  had  been  operated  on 
and  eleven  from  eyes  that  had  not  been  operated  on,  but 
had  been  merely  bandaged  with  sterilized  dressings  for 
twenty-four  hours.  All  of  these  dressings  contained 
large  numbers  of  bacteria.  Those  in  the  dressings  from 
the  operated  eyes  diflFered  little  in  respect  to  the  number 
and  kind  of  bacteria  from  those  in  the  non-operated  eyes. 
The  staphylococcus  albus  was  present  in  thirteen  dress- 
ings in  large  numbers,  and  in  four  of  the  dressings  the 
the  aureus  was  also  found  in  considerable  numbers,  yet  in 
none  of  the  operated  eyes  was  there  any  suppuration  after 
the  operation.  The  aureus  was  present  in  three  of  the 
bandages  from  operated  eyes  and  in  one  of  the  bandages 
from  non-operated  eyes. 

Aseptic  dressings  should  be  applied  only  where  the 
wound  or  area  of  application  is  aseptic.  Antiseptic  dress- 
ings would  seem  better  to  use  over  the  eyes,  as  the  dress- 
ings are  applied  to  an  infected  area. 

Incidentally,  while  making  these  examinations,  cultures 
were  also  made  from  six  cases  of  phlyctenular  conjunc- 
tivitis, three  cases  of  catarrhal  conjunctivitis,  and  four 
cases  of  ulcerative  keratitis.  Three  tubes  from  the  cases 
of  phlyctenular  conjunctivitis  were  sterile,  possibly  be- 
cause the  cases  were  in  the  later  stages  of  the  disease. 
The  three  remaining  tubes  gave  pure  cultures  of  the 
staphylococcus  aureus, 
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Of  the  eases  of  catarrhal  conjunctivitis,  one  sliowed  a 
few  bacilli  of  a  kind  not  identified,  one  was  sterile,  and 
one  gave  a  cultare  of  Fraenkel's  diplococcns. 

Of  the  fonr  cases  of  ulcerative  keratitis,  tubes  from 
three  were  sterile.  Cultures  of  the  staphylococcus  albns 
developed  in  the  remaining  one. — Medical  Record. 


Some    Aqueous   Media    for  Preserving    Algae  for    Class 

Material. 

W.  A.  SETCHELL,  AND  W.  J.  V.  OSTERHOUT, 

BBRKBI«BY,  CAL.,   AMD  PROVmENCS,  R.  I. 

There  are  ordinarily  two  difBculties  in  the  way  of  in- 
troducing a  careful  study  of  the  various  marine  and  fresh 
water  alg»  into  a  course  in  cryptogamic  botany.  The 
first  of  these  is  the  obtaining  of  the  material,  and  the 
second  is  preserving  the  material  which  may  be  obtained 
in  such  a  fashion  that  it  can  be  placed  before  the  student 
in  a  condition  to  be  readily  examined  and  studied  with 
nearly  as  satisfactory  results  as  those  afforded  by  the 
fresh  material  of  the  same  forms. 

The  first  difiiculty  can  be  overcome  more  or  less  readily. 
Fresh  water  species  are  more  or  less  abundant  in  our 
ponds,  brooks  and  rivers,  and  the  increasing  facility  of 
access  to  the  sea  brings  the  marine  forms  within  the  reach 
of  many.  Especially  do  the  facilities  offered  by  the 
marine  laboratories,  such  as  those  at ,  Cold  Spring  Har- 
bor, N.  Y.,  at  Woods  HoU,  Mass.,  and  at  Pacific  Grove, 
CaL,  afford  an  opportunity  for  the  teacher  of  botany 
not  only  to  become  acquainted  with  the  algal  forms  and 
their  use  in  the  class  room,  but  also  to  obtain  and  pre- 
serve a  good  supply  of  desirable  species  in  the  very  best 
condition  possible.  Under  the  auspices  of  the  Marine 
Biological  Laboratory  at  Woods  HoU,  a  department  of 
Laboratory  Supply  has  been  in  successful  operation  for 
several  years,  and  from  it  all  necessary  botanical  mater- 
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ia)    may    be   very   satisfactorily  and   economically    ob- 
tained. 

The  old  method  of  preserving  in  strong  alcohol  shriv- 
elled the  specimens  to  snch  an  extent  that  the  nse  of 
strong  swelling  reagents  (alkalies  or  acids)  was  necessary 
to  show  anything  like  the  proper  degree  of  detail  of 
strnctnre,  and  while  these  methods  were  good  for  the 
ordinary  tougher  species,  and  when  applied  by  students 
of  some  experience,  yet  they  were  very  unsatisfactory 
when  applied  to  the  more  delicate  forms  or  when  used  by 
the  more  inexperienced  manipulators. 

The  use  of  the  weaker  alcohol,  50-70  per  cent   accord 
ing  to  the  particular  specimen  to  be  preserved,  was  better 
yet  proved  decidedly  unsatisfactory  for  the  more  delicate 
forms. 

The  ordinary  English  method  of  fixing  in  a  saturated 
solution  of  picric  acid  and  preserving  in  strong  alcohol 
is  a  very  good  one,  especially  for  specimens  to  be  im- 
bedded in  parafBn  or  for  special  work  in  connection  with 
particular  problems.  Better  still  is  fixing  in  some  special 
solution  such  as  a  saturated  solution  of  picric  acid,  0.5-1 
per  cent  chromic  acid,  Perenyi's  fluid,  Hermann's  mix- 
ture, etc.,  and  transferring  through  the  ordinary  grades 
of  alcohol,  or  by  dialysis,  up  to  70  percent  strength  and 
preserving  in  that. 

Such  material  is  in  excellent  condition  for  imbedding 
in  parafRn  orcelloidin,  but  for  the  ordinary  class  work, 
for  manipulation  by  the  student  himself,  the  specimens 
must  generally  be  transferred  again  to  water. 

But  the  preparation  by  these  methods  of  material  for 
a  large  class  in  often  a  considerable  task.  The  more 
delicate  forms  too  are  seldom  in  a  thoroughly  satisfactory 
condition. 

It  has  been  found  to  faciliate  the  class-work  on  all  the 
cryptogams  very  much  to  use  freezing  methods  in  the 
preparation  of  sections  for  the  class,  and  either    to   have 
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the  sections  cat  by  an  assistant  or  by  diflFerent  members 
of  the  class  at  different  times.  A  description  of  a  con- 
venient freezing  device  and  methods  of  imbedding  in 
aqueous  media  will  be  published  by  one  of  us  in  the  next 
number  of  this  journal. 

Freezing  methods  and  the  preservation  of  natural 
form  and  size  of  the  different  parts  with  as  little  changeas 
possible  have  rendered  it  very  desirable  that  aqueous 
media  be  employed  if  possible  for  preserving  fluids. 

A  number  of  fluids  have  been  subject  to  experiment  by 
the  writers  for  about  three  years,  particularly  upon  the 
abundant  materials  of  all  groups  of  algsB  obtained  at 
the  Marine  Biological  Laboratory  at  Woods  HoU,  Mass. 
It  is  thought  by  the  writers  that  these  notes  of  their  ex- 
perience, while  containing  nothing  especially  new,  may 
serve  as  useful  hints  to  those  who  have  before  them  the 
problem  of  providing  and  preserving  cryptogams  for 
laboratory  purposes. 

Chrome  alum. — This  substance  was  used  by  G-uignard 
for  fixing  various  Laminariace©  for  the  purpose  of  inves- 
tigating the  structure  and  development  of  the  mucilage 
ducts.  Later  it  has  been  tested  at  the  Biological  Station 
at  Helgoland  by  Lotsy  upon  the  red  algae  particularly 
as  to  the  preservation  of  the  cell-structure. 

The  writers  have  used  one  per  cent  chorme  alum  in 
either  distill«»d  water  or  sea  water  carefully  filtel'ed 
through  sand,  according  to  the  different  habitat,  for 
about  four  years.  The  algae,  carefully  selected  and 
washed  free  from  dirt  and  debris,  have  been  placed  in  it 
at  once  and  preserved  in  it  until  needed  for  examination. 
The  cell  structure  is  well  preserved  in  all  cases.  Very 
little  washing  is  needed  afterwards  to  allow  staining  by 
any  of  the  ordinary  staining  reagents.  Gelatinous  inter- 
cellular substances,  whether  soft  or  more  cartilaginous, 
are  rendered  firm  but  not  especially  opaque  by  treatment 
with  it.     CyanophycefiB,  Chlorophyceae,    and  Rhodophy- 
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ce»  do  very  well  indeed.  PhsBophyceffi,  almost  without 
exception,  are  rendered  brittle  in  a  short  time,  but  while 
this  renders  them  troublesome  to  manage,  yet  specimens 
prepared  in  this  way  and  soaked  out  in  water  are  excel- 
lent for  study  by  crushing  methods.  It  is  the  intercel- 
lular substance  that  is  rendered  brittle  and  such  forms  as 
species  of  Leathesia,  Mesogloia,  Laminaria,  etc.,  when 
crushed,  spread  out  and  show  the  cell  structure  and  cell 
arrangement  in  a  very  satisfactory  fashion.  The  color  is 
not  retained  perfectly,  but  is  ordinarily  retained  more 
than  by  any  other  of  the  media  we  have  tried. 

The  Chlorophyce»  lose  all  of  their  green,  or  nearly 
all.  The  Cyanophyce»  and  Rhodophyce©  often  retain 
considerable  (especially  if  kept  away  from  the  light), 
generally  at  least  enough  to  assist  materially  in  the  ex- 
amination of  the  chromatophores,  while  the  Ph»ophyce» 
lose  very  little  of  their  intensity.  Specimens  preserved 
in  chrome  alum  must  be  kept  in  glass-stoppered  jars, 
carefully  closed,  as  the  solution  is  liable  to  become  in- 
vaded by  various  molds.  A  little  finely  divided  camphor- 
gum  at  the  top  will  prevent  this,  as  will  also  a  small 
quantity  of  formalin.  Chrome  alum  solution  has  a  cer- 
tain corrosive  action  upon  metals;  so  that  metal  tops  to 
the  preserving  jars  should  be  avoided,  and  specimens  to 
be  sectioned  free-hand  or  with  the  freezing  microtome 
methods,  shotild  have  at  leastthe  greater  part  of  the  alum 
removed  by  washing. 

One  per  cent  chrome  alum  is  also  an  excellent  preserv- 
ing fluid  for  use  with  fungi  of  the  various  groups,  for 
the  mosses,  for  ferns  and  for  flowering  plants,  better  in 
all  cases  than  the  strong  alcohol  commonly  used,  but 
probably  not  superior  to  the  various  percentages  of  for- 
malin, except  in  the  case  of  gelatinous  forms.  Spirogyra 
cells  keep  well  in  1  per  cent  chrome  alum,  the  chroma- 
tophores, pyrenoids,  nuclei  and  protoplasmic  sac  and 
threads  showing  very  well  indeed.     Specimens  kept  in  a 
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cork-stoppered  bottle  in  chrome  alum  showed  a  very  dis- 
tinct dark  steel-blue  stain  affecting  the  nncleolns  most, 
the  nucleus  and  the  chromatophores;  and  this  remained 
after  washing  in  water,  dehydrating,  and  mounting  in 
Canada  balsam. 

With  chrome  alum,  an  well  as  all  other  preserving 
media,  a  fairly  large  proportion  of  fluid  should  be  used. 

Formalin. — Formalin,  formalose,  or  40  per  cent  for 
maldehyde,  according  to  the  trade  name,  has  in  the  last 
two  years  become  very  popular  with  both  zoologiHts  and 
botanists.  It  is  not  necessary  for  us  to  go  into  the  lit- 
erature, but  we  have  found  that  the  1  to  2  per  cent  solu- 
tion of  the  formalin  (1  to  2cc  formalin  in  99  to  98cc  distilled 
water  or  sea  water)  makes  a  solution  sufficiently  powerful 
to  kill,  fix,  and  preserve  any  ordinary  vegetable  tissue. 
While  the  color  fades  more  rapidly  than  with  chrome 
alum,  the  cell  contents  are  preserved  equally  well.  For 
PhsBophyceffi,  a  2  per  cent  formalin  solution  is  the  very 
best  fluid  which  we  have  tried.  Cyanophyce»  preserve 
their  structure  but  not  the  gelatinous  matrix  so  well,  since 
this  is  liable  to  shrink  under  the  influence  of  formalin. 
Delicate  BhodophycesB,  such  as  G-rifBthsia,  Callithamnion 
Dasya,  etc.,  keep  their  full  form  better  than  in  any  other 
fluid.  Chlorophyce©  do  equally  well.  Formalin  solu- 
tions containing  organic  materials  become  acid  after  a 
short  time  and  this  may  tend  to  alter  the  cell-contents  or 
the  intercellular  substance  slightly,  but  in  preparations 
kept  for  nearly  two  years  this  is  not  sufficiently  marked 
to  be  especially  noticeable.  Formalin  in  the  same  per- 
centages works  excellently  for  fungi  and  the  higher 
plants.  Toadstools  are  preserved  in  their  natural  shapes 
and  in  more  or  less  of  their  natural  colors  according  to 
the  species. 

Camphor  water. — Camphor-gum  is  sparingly  soluble  in 
water,  but  the  solution  is  very  prejudicial  to  the  life  of 
micro-organisms.      Camphorated   water    is  very   useful 
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when  considerable  collections  have  been  made  and  can- 
not be  examined  for  several  hours.  In  such  cases  small 
pieces  of  camphor-gum  strewn  in  the  water  help  to  keep 
the  nlgsB  from  putrefying  until  they  can  be  studied  or 
properly  sorted  and  preserved.  Formalin  is  useful  also 
for  this  purpose,  but  the  acidity  produced  changes  the 
color  quicker  than  is  the  case  in  camphorated  water. 
For  preserving  Cyanophyceae,  camphor  water  keeps  the 
cell  structure  well  if  present  in  large  volume,  propor- 
tional to  the  amount  of  material,  but  the  coloring  matter 
is  soon  disolved.  Chlorophycese,  Phfeophyceffi  and  Rho- 
dophycesB,  if  well  sorted  and  cleaned,  are  well  preserved 
in  abundance  of  the  fluid,  even  the  finer  details  of  cell 
structure  being  preserved  perfectly.  But  perhaps  the 
most  important  use  of  camphor  water  is  to  preserve  speci- 
mens already  fixed  by  other  fiuids.  Specimens  of  the 
larger  EhodophycesB,  killed  and  fixed  in  concentrated 
aqueous  solution  of  picric  acid  are  preserved  to  especia) 
advantage  in  camphor  water;  as  one  of  us  has  experienced 
in  special  work  upon  Rhabdonia  tenera  Ag. 

Summary  of  results. — Cyanophycece  are  best  prepared 
with  a  solution  containing  1  per  cent  chrome  alum  and 
one  per  cent  formalin.  This  solution  renders  the  gelat- 
inous sheath  and  matrices  firm,  keeps  the  cell  contents 
in  a  very  natural  condition,  and  retains  in  most  cases  the 
colors  in  their  ordinary  tints.  One  to  two  per  cent 
formalin  solution  preserves  the  cell  contents  very  well  in- 
deed, but  does  not  keep  the  color  well,  or  the  softer  gelat- 
inous sheathand  matrices.  Camphorwaterisnotveryfavor- 
ablefor  many  blue-greens.  Many  species  must  needs  be 
preserved  in  mass,  and  are  associated  with  many  bacteria 
and  the  camphor  solution  is  hardly  strong  enough  to 
wrestle  successfully  with  the  latter. 

Chlorophycece  are  very  satisfactorily  preserved  in  any  of 
these  media.  Chrome  alum  is  to  be  preferred  in  most 
cases,  but  some  species  are  rendered  very  brittle  as,  e.  ^., 
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membranaceoas  foruiB  like  Ulva  lactena.  Such  forim« 
are  of  course  better  if  placed  in  simple  formalin  solu- 
tion. 

Phacophycece  do  well  when  placed  immediately  in  1  per 
cent  formalin  in  salt  water.  The  larger  forms  are  better 
fixed  in  1  per  cent  chrome  alum  for  a  few  hours  (3-6)  and 
then  preserved  in  2  per  cent  formalin  solution  of  camphor 
water.  But  specimens  for  crushing  may  be  allowed  to 
remain  indefinitely  in  the  chrome  alum  solution. 

'  Rhodophycem.  The  coarser  forms  may  be  put  into  any 
one  of  the  three  solutions  and  be  in  very  excellent  con- 
dition; chrome  alum  preserves  more  color  than  formalin 
or  camphor  water.  For  the  finer  study,  specimens  ar«» 
best  left  in  a  concentrated  solution  of  picric  acid  in  sea 
water  for  twenty-four  hours,  then  washed,  preferably  in 
sea  water,  for  about  twenty-four  hours  more,  and  pre- 
served in  camphorated  sea  water.  Such  genera  as  Nema- 
lion,  Cbampia,  Rhabdonia,  Cystoclonium,  etc.,  respond 
best  to  this  treatment.  Delicate  species  need  very  care- 
full  consideration.  Griffithsia  bornetiana  is  a  most 
delicate  species  and,  preserved  in  almost  any  way,  col- 
lects itself  together  into  a  shapeless  mass;  the  cells  lose 
their  shape,  and  it  becomes  a  very  uninviting  object  for 
study.  But  place  in  2  per  cent  formalin  in  sea  water 
with  plenty  of  fluid  so  as  not  to  be  crushed,  the  cells 
keep  tbeir  shape  and  the  whole  plant  presents  a  life-like 
appearance  as  far  as  form  goes.  The  color  of  course 
departs.  The  same  thing  is  true  of  various  species  of 
Callithamnion,  such  as  C.  baileyi,  C.  borreri,  C.  seiro- 
spermum,  etc.  Dasya  elegans  has  a  way  of  dropping  its 
hairs  on  being  preserved,  and  the  more  delicate  species 
of  Polysiphonia  break  up  into  short  pieces,  but  either 
formalin  or  chrome  alum  will  prevent  this  if  the  speci- 
mens are  fairly  fresh  when  put  into  the  preserving  solu- 
tion.— Botanical  Gazette, 
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Special  Staining  Metliods  in  Microscopy,  Relative  to  Animal 
Tissues  and  Cells. 

5.  The  Mucin  Constituents  oi?  Neurofibromata  and  of  the  Cen- 
TBAi,  Nervous  System.  By  Dr.  P.  G.  Unna.  Translated  by  A. 
Habennaas,  M.  D.,  St.  Louis. 

The  beautiful  specific  red  stain,  which  all  mucin  con- 
stituents of  the  skin  (mast-ceils,  the  mucin  metamor- 
phosis of  collagen  and  epithelium)  assume  when  treated 
with  the  polychrome-methylene-blue  and  properly  decol- 
orized^ has  led  to  some  new  discoveries  which  I  shall 
briefly  describe. 

Some  time  ago  I  was  impressed  with  the  number  of 
mast-cells  in  the  neurofibrous  tissue  of  a  neurofibroma  of 
the  skin.  In  distinction  to  the  t-utaneous  tissue  surround- 
ing it,  which  manifests  the  ordinary  collagen,  the  tissue 
of  the  nodule,  as  the  epoch-making  work  of  Ruckling- 
housen  has  shown,  consists  of  a  very  peculiar  variety  of 
collagen.  The  latter  is  not  only  destitute  of  elastin,  for 
this  peculiarity  it  shares  with  other  varieties  of  fibromata 
but  is  also  peculiarly  transparent  and  soft  and  manifests 
a  remarkably  regular  structure,  which  corresponds  to  that 
of  the  epineurium.  Unlike  the  surrounding  cutis,  when 
treated  by  the  orcein-methylene-blue  method,  it  presents 
an  affinity  for  the  methylene-blue  instead  of  the  orcein 
and  assumes  so  marked  a  stain  that  in  a  well-prepared 
intercellular  stain  it  can  be  distinguished  from  the  adja- 
cent tissue  by  the  naked  eye.  It  consists  of  a  soft, 
rather  amorphous,  collagenous  material,  showing  no  fib- 
rillar bundles,  and  in  which  at  regular  intervals  spindle- 
cells,  meagre  in  protoplasm,  with  rod-like  nucleus,  as  well 
as  large  mast-cells,  of  a  remarkably  round  form,  are  im- 
bedded. If  the  neurofibrous  tissue  within  the  cutis  were 
not  diflFerentiated  from  that  of  ordinary  cutaneous  fib- 
romata by  the  fact  that  it  arises  from  a  nerve,  that  it 
develops  from  the  connective  tissue  of  the  epineurium, 
and  by  the  peculiar  variety  of  its    collagen,  the   great 
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number,  regular  distribution  and  general  round    form  of 
its  mast-cells  would  distinguish  it  beyond  doubt. 

The  discovery  referred  to  pertains  to  these  peculiarly 
distributed  and  formed  mast-cells  of  neurofibromata. 
In  some  recently  prepared  nodules  of  such  a  neurofibroma 
the  mast-cells  under  the  new  stain  (polychrome-methylene 
blue,  glycerin-ether  mixture)  appear  twice  the  usual  size. 
This  is  due  to  the  staining  of  a  large  round  area,  in 
whose  center  the  mast-cell  itself  lies,  consisting  of  a  blue 
nucleus  and  an  area  of  dark-red  granules.  Under  higher 
power  this  area  is  foung  to  consist  of  a  fine  spongy 
reticulum,  and  is  not  granular,  although  it  takes  up  the 
same  red  stain  as  the  granules.  -We  have  here  to  deal 
with  a  spongioplasm  peculiar  to  the  mast-cells.  A  more 
minute  examination  of  these  cells  shows  that  the  area 
described  does  not  surround  the  nucleus  with  its  granular 
area  equally  on  all  sides,  but  only  on  one  side.  Most 
often  the  red  spongioplasm,  resembling  an  open  shell, 
and  in  which  the  nucleus  and  its  granules  lie,  is  found 
more  or  less  deeply  situated.  Sometimes  processes  of 
the  spongioplasm  surround  the  contained  nucleus,  meet- 
ing from  both  sides,  so  that  the  latter  appears  to  be 
enveloped  in  a  oloak,  though  not  completely.  In  other 
instances  the  area  is  represented  by  an  irregular  plate, 
giving  off  thread-like  processes  in  various  directions  and 
upon  which  the  mast-cell  (nucleus  and  granules)  appears 
to  lie  These  cells  somewhat  resemble  the  *'winged-ceir* 
of  tendons. 

Again,  in  this  instance  bell-shaped,  spongy  masses  are 
observed,  with  broad,  veil-like  processes,  in  whose  con- 
cavity the  nucleus  and  its  granules  lie. 

That  the  area  surrounding  the  mast-cell  really  belongs 
to  the  latter,  and  is  not  an  independent  structure  surround- 
ing the  cell,  is  provt- n  by  the  many  pictures  in  which 
the  spot  can  be  clearly  distinguished  where  the  cell  com- 
municates with  the  mast-shell.     At  this  point,  the  proto- 
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plasm  surrounding  the  granules,  though  usually  unstained 
but  by  this  method  stained  diflFusely  red.  is  seen  to  pass 
over  into  the  protoplasm  of  the  shell.  The  shell  is  a  con- 
tinuation of  the  sponge  protoplasm,  not  the  granular  area 
at  a  distance,  coming  in  direct  communication  with  it 
only  at  one  point.  For  this  reason  in  certain  sections 
the  granular  area  appears  to  be  free,  while  the  cell  of  red 
spongioplasm  surrounds  it  at  a  distance,  attaching  itself 
to  the  wall  of  the  lymph-space  in  which  the  mast-cell  lies. 
Such  pictures,  examined  alone,  might  lead  to  the  mis- 
taken assumption  that  this  shell  were  an  independent 
membrance,  lining  the  lymp-space,  or  a  deposit  of  mucus 
on  the  walls  of  the  same.  It  is  only  necessary  to  know — 
and  it  can  always  be  demonstrated  is  a  good  collagen- 
stain — that  in  neurofibromata  every  mast-cell  is  sur- 
rounded by  a  rather  regularly  rounded  lymph-space; 
lining  this  in  a  more  or  less  flattened  manner,  like  endo- 
thelium, lies  the  spongy  shell,  while  the  granular  area 
lies  within  this,  attached  to  it  at  about  its  midst. 

Since  the  other  structures  which  exhibit  the  mast-cell 
reaction  are  not  generally  known,  I  shall  add  a  few 
remarks  concerning  them.  The  original  form  of  ordinary 
mast-cells,  first  recognized  by  Ehrlich,  whieh  arise  by 
acid  decolorization  or  neutralization  (?)  of  basic  dyes  is 
that  of  a  spherical,  oval,  spindle-shaped  or  irregularly 
twisted  or  branching  group  of  granules,  whose  connect- 
ing protoplasm  (spongioplasm)  and  nucleus  are  colorless 
and  therefore  invisible.  The  same  forms  are  also  ob- 
tained by  neutral  decolorization  perferably  polychrome- 
methylene-blueand  decolorization  with  the  glycerin-ether 
mixture,  or  a  neutral  orcein  solution,  with  this  difTer- 
ence,  that  in  the  group  of  granules  (red)  the  nucleus  is 
also  stained  (blue);  the  surrounding  protoplasm  is  also 
generally  stained  somewhat. 

Besides  these  generally  well-known  varieties,  there  are 
some  which  occur  less  frequently  and    may  be  unknown 
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to  some  histologists.  First,  and  this  qaite  often,  the 
mast-cell  is  surrounded  by  irregularly  scattered  granules 
which  resemble  the  granules  of  mast-cells.  Thee»e  may 
be  considered  free  mucin,  which  will  be  taken  up  by  the 
mast-cells,  or  has  been  shed  by  them.  I  consider  the 
latter  opinion  the  correct  one.  In  a  carcinoma  I  once 
found  the  connective  tissue  in  parts  thickly  :?tudded  with 
mast-cell  granules. 

The  second  variety  requires  neutral  decolorization,  and 
is  therefore  not  so  well  known.  In  this  variety  individual 
mast-cells  are  surrounded  by  a  homogeneous  substance, 
which  manifests  the  reaction  of  the  mast-cell  granules,  but 
contains  no  granules.  In  these  we  are  dealing  with 
either  a  mucin  meta-morphosis  of  the  intercellular  sub- 
stance, or  with  the  ^'shell-plates"  described  above,  though 
not  easily  identified  as  such.  This  variety  I  have  found 
most  often  in  fresh  scar  tissue. 

Thirdly,  by  neutral  decolorization,  in  a  variety  of  skin 
diseases,  mast-cells  can  be  demonstrated  which  present 
the  usual  form,  but  are  peculiar  in  this  respect,  that  they 
show  the  usual  granulation  only  at  one  pole,  or  arranged 
laterally,  instead  of  around  the  nucleus.  The  rest  of  the 
cell-body  is  constructed  like  that  of  an  ordinary  spindle- 
shaped  connective  tissue  cell.  I  consider  this  variety  to 
be  mast-cells  in  process  of  development. 

Fourthly,  by  the  same  process  of  decolorization  mast- 
cells  can  be  demonstrated  which  present  the  usual  form, 
but  distinguished  by  the  spongioplasm  containing  the 
granules,  which  assumes  the  same  diffused  red  stain  as 
the  latter.  The  cells  are  to  be  considered  either  as  mast- 
cells  supersaturated  with  mucin,  or  as  such  in  which  the 
mast-cell  granulation  has  become  liquefied  and  dissolved. 

Of  these  four  rarer  forms,  which  are,  however,  often 
met  with  by  proper  staining  methods  the  second  and 
fourth,  as  is  seen,  bear  some  relation  to  the  fifth  variety 
herein  described  and  known  as  the  ''mast-cell  with  shell- 
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plate."  For  in  them  we  see  an  extra  intracellular  diflFuse 
stain  of  the  same  nature  as  that  observed  in  the  granules. 
From  this  we  may  conclude  that  the  mast-cells  with 
"shell-plate"  are  to  be  considered  the  most  complete, 
richest  in  mucin,  and,  so  to  speak,  hypertrophic  variety 
of  mast-cells.  We  are  dealing  with  a  far-advanced 
mucin  metamorphosis  of  connective  tissue  cells,  which 
thurt  far  has  only  been  observed  in  neurofibromata. 

After  these  investigations  there  can  be  no  doubt  but 
that  the  collagenous  substance,  which  characterizes 
neurofibromata  from  other  cutaneous  fibromata,  contains 
an  amount  of  mucin  peculiar  to  itself.  The  mast  cells 
develop  to  a  remarkable  extent  and  here  and  there  diffuse 
red  stains,  which  do  not  belong  to  ordinary  collagenous 
tissue,  are  observed,  and  which  depend  upon  its  mucin 
constituents.  Do  these  constituents  bear  any  relation  to 
a  development  from  nervous  tissue?  Is  the  greater 
abundance  of  methylene-red  elements  a  characteristic  of 
neurofibrous  tissue  in  contradistinction  to  other  varieties 
of  fibrous  tissue  and  of  neurofibromata  as  opposed  to 
other  cutaneous  fibromata? 

Perhaps  a  second  discovery,  made  by  the  aid  of  the 
same  staining  methods,  may  throw  some  light  upon  this 
as  yet  unsettled  question.  In  preparing  sections  of  the 
spinal  cord  and  medulla  of  man  and  rabbit  I  found  that 
a  large  portion  of  a  transverse  section,  especially  of  the 
white  substance  (anterior,  posterior  and  lateral  columns), 
was  normally  thickly  studded  with  small  bodies,  which 
manifested  a  red  mucin  reaction  similar  to  that  of  the 
mast-cells.  These  are  of  the  most  varied  form  and  size, 
and  partly  fill  in  the  interstices  between  the  axis  cylin- 
ders and  neuroglia  of  the  white  substance.  They  are 
homogeneous  in  structure  and,  with  the  decolorization 
mentioned,  they  take  up  a  complete  red  stain,  merging 
into  blue.  The  largest  red  bodies  lie  within  the  middle 
and  inner   zone   of   the  white    substance.     Toward  the 
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periphery  they  become  much  smaller  and  gradually  dis- 
appear as  they  reach  the  margin. 

Similar  small  bodies,  of  the  same  reaction,  are  also 
found  in  the  anterior  and  posterior  horns  of  the  gray  sub- 
stance; likewise  in  the  nerve  trunks  as  they  leave  the 
spinal  cord,  where  they  rapidly  diminish  in  number  and 
size.  Within  the  gray  substance  they  follow  the  course 
of  the  nerve  fibres  which  traverse  it,  but  are  distributed 
far  more  sparingly  and  irregularly  than  within  the  white 
columns. 

Referring  to  the  distribution  of  the  red  masses  thus 
far  described,  I  must  not  fail  to  remark  that  among  the 
many  methods  of  demonstrating  them,  which  I  shall 
detail  below,  there  are  very  few  which  show  the  entire 
distribution  of  these  masses.  The  glycerin-ether  mix- 
ture is  the  means  peculiarly  adapted  for  the  demonstra- 
tion of  mucin  bodies.  By  most  other  methods,  the  small 
and  less  markedly  stained  bodies  are  lost  to  view  and  only 
a  limited  number  of  them  remain,  varying  in  the  different 
preparations.  In  a  complete  demonstration,  it  can  be 
shown  thatthe  mucin  constituents  make  upa  surprisingly 
large  proportion  of  a  transverse  section  of  the  cord,  prob- 
ably over  one-third.  It  is  a  difficult  matter  to  describe 
the  form  of  these  bodies;  and  to  do  so  carefully  would 
carry  us  beyond  the  scope  of  this  article.  I  think  the 
reader  can  obtain  an  adequate  idea  of  their  appearance 
if  he  takes  variously-shaped  slips  of  red  silk-paper  and 
by  irregularly  folding  and  concentrically  rolling  them, 
shape  them  into  small  rods.  Then  let  him  cut  them  into 
pieces  of  varying  size.  Some  of  these  pieces  will  remain 
compact,  others  will  partly  enroll  and  resemble  shell- 
like, laminated  structures,  with  irregular  processes;  still 
others  will  fall  apart  into  very  thin  membranes,  hollow 
rods  and  small  flat  shavings.  All  such  forms  are  pres- 
ent in  the  greatest  variety  and  abundance — rounded, 
large  and  small,  apparently  solid  lumps;  likewise  hollow 
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rods,  laminated,  crushed  and  rolled  membranes,  shapes 
resembling  slates,  book-covers  and  shells,  to  the  smallest 
forms  which  possess  a  certain  resemblance  to  various  forms 
of  bacteria. 

The  greater  the  number  of  bodies  brought  to  view  the 
greater  variety  of  forms  is  observed,  while  the  methods 
which  stain  only  a  limited  portion  of  them  select 
special  forms.  Thus  we  sometimes  find  only  small  flat 
or  rod-like  bodies,  ur  larger  shell-like  and  hollow  cylin- 
drical bodies,  which  line  the  nerve  channels  in  a  narrow 
layer  without  coming  in  direct  contact  with  the  nervse 
at  any  point.  If  we  stain  a  series  of  spinal-cord  sections 
by  various  methods,  it  will  be  possible  to  bring  out 
certain  bodies  in  every  section,  differing  in  form  and 
color,  but  similar  in  the  four  following  respects,  and 
therefore  plainly  related  to  one  another:  1,  in  their  par- 
aneural position;  2,  in  their  affinity  for  methylene-blue; 
3,  in  their  homogeneous  structure;  4,  in  their  form,  trace- 
able to  the  fundamental  plan  of  a  shell-like  structure. 

Prom  these  different  pictures,  brought  out  by  different 
staining  methods  on  similarly  prepared  alcoholic  sections 
we  must  not  conclude  that  we  are  dealing  with  artificial 
products,  but  with  masses  of  different  chemical  composi- 
tion, whose  individual  constituents  are  made  visible  to  a 
varied  extent  and  degree  by  different  staining  methods. 
— 8t.  Louis  Medical  and  Surgical  Journal, 
To  be  concluded  next  month. 


The  Bath  Waters. 


At  a  recent  meeting  of  the  Bath  Microscopical  Society, 
Mr.  J.  W.  Morris,  F.  L.  S.,  read  an  extremely  interest- 
ing paper  on  "  Hazel  Nuts  and  their  Crystallised  Con- 
tents found  in  the  course  of  Excavations  at  the  Roman 
Baths." 

Mr.   Morris  explained  that  the  subject   which  he  had 
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to  bring  before  tbem  had  come  to  light,  jf  he  might  use 
such  an  expression,  in  rather  an  accidental  way.  There 
was  nothing  at  all  novel  or  strange  in  the  fact  of  hazel 
nuts  being  found  among  the  Roman  remains.  They  had 
been  found  from  time  to  time  for  centuries  past,  and 
there  were  a  good  many  of  them  in  the  cases  at  the 
pump  room.  The  odd  thing  was  that  through  these 
long  ages  nobody  ever  thought  of'  inquiring  within  up- 
on everything,'  until  the  results  were  discovered  which 
were  being  placed  before  them.  The  frequent  occurrence 
of  the  nuts  was  noted  by  Stukeley,  who  in  1724  wrote  as 
follows  : — "  It  is  remarkable  that  at  the  cleansing  of  the 
springs,  when  they  set  down  a  new  pump,  they  con- 
stantly found  great  quantities  of  hazel  nuts  as  in  many 
other  places  among  subterraneous  timber.  These  I 
doubt  not  to  be  the  remains  of  the  famous  and  univer- 
sal deluge,  which  the  Hebrew  historian  tells  us  was  in 
the  autumn.  Providence  securing  by  that  means  the  re- 
vival of  the  vegetable  world." 

A  sufSciently  curious  comment,  but  still  nothing  like 
so  curious  as  the  fact  that  with  the  nuts  to  hand  and  the 
microscope  at  theirelbow,noonehadthought  of  looking  to 
see  what  was  inside  them.  On  one  occasion,  in  the  ear- 
lier days  of  the  excavation,  a  man  came  up  with  some  ot 
the  nuts  in  his  hand,  and  he  (Mr.  Morris)  had  no  sooner 
taken  them  up  then  he  noticed  something  gleam  through 
a  crack  in  one  of  them.  This  brought  the  pocket-lens 
out  and  then  he  saw  that  there  was  really  something 
to  investigate.  The  contents  proved  to  be  various  kinds 
of  crystals,  which  were  not  only  interesting  and  beauti- 
ful, but  were  in  many  respects  important,  as  bearing 
testimony  on  one  or  two  points  in  connection  with  the 
Bath  mineral  waters.  In  some  cases  the  kernel  was 
found  to  have  been  converted  into  solid  calcite ;  in  others 
it  had  perished,  and  the  shell  or  testa  of  the  nut  was 
lined   with  crystals.     In  some  instances  where  the  nuts 
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had  been  cracked,  water  had  infiltrated  through  the 
cracks.  The  water  which  came  in  poured  with  it  the 
pulverized,  smashed,  and  crushed  atoms  of  broken  crys- 
tals, and  strewed  over  the  projecting  peaks  and  pin- 
nacles of  the  carbonate  of  lime,  a  perfect  shower  as  if  a 
snowstorm  had  descended  upon  the  Alps.  A  curious 
thing  was  that  in  the  clefts  of  these  peaks  he  had  found 
the  sporangia  and  the  scale  of  a  fern.  Some  of  the 
nuts  were  filled  with  quartz  sand  just  like  that  pre- 
served at  the  Royal  Baths,  and  on  searching  through 
this  they  found  curious  evidences  of  organic  remains. 

The  microscope  showed  him  a  spray  of  Selagiuella 
absolutely  to  be  identified,  while  close  by  were  a  number 
of  the  spines  of  Echini.  These  must  have  been  washed 
into  the  nut  through  cracks.  Projecting  from  the  sides, 
or  lining  the  testa  of  the  nuts,  crystals  of  strontia  were 
found,  being  readily  recognizable  by  their  blue  tinge 
and  their  radiating  fan-shaped  distribution.  There  was 
also  arragonite.  Carbonate  of  lime,  when  mixed  with  a 
little  strontia,  would  frequently  yield  arragonite,  but 
the  latter  was  very  apt  to  fall  from  the  sftrface  on 
which  it  was  formed,  as  it  had  in  the  case  of  one  of  his 
best  specimens  that  evening  on  the  way  to  the  Institu- 
tion. They  found  in  these  crystals  curious  evidences  of 
change  of  temperature.  In  many  instances  a  change  of 
temperature  had  caused  the  carbonate  of  lime  to  take 
the  form  of  arragonite  and  in  others  the  form  of  calcite. 
The  strontia  crystals,  radiating  and  bundled  like  a 
closed  fan,  had  a  magnificent  sheen  upon  them,  and 
were  remarkably  beautiful. 

If  they  took  the  analysis  of  Bath  waters,  they  would 
find  it  stated  in  some  of  them  that  traces  of  strontia 
were  found ;  in  other  instances,  it  would  be  said  that 
traces  of  strontia  were  suspected.  Was  it  not  an  inter- 
esting thing,  therefore,  that  what  by  chemical  analysis 
of  the  water  was  '*  suspected  "   or  barely    traced,  they 
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could  now  by  this  natural  process  show  as'  actual  crys- 
tals ? 

The  question  naturally  arose  how  far  these  crystals 
were  due  to  the  action  of  the  Bath  waters  at  diflFerent 
temperatures  on  these  nuts,  either  by  coming  through 
cracks  or  absolutely  finding  their  way  through  the  pores 
of  the  shell,  and  how  far  they  might  be  due  to  the 
properties  of  the  hazel  nut.  He  was  at  one  time  half 
disposed  to  think  that  he  must  credit  the  hazel  with 
some  share  of  the  performance,  but  he  was  rather  dis- 
posed to  give  that  theory  up,  as  one  day  he  had  acci- 
dentally discovered  similar  crystals  in  the  skull  of  a 
Romano-Brittonat  the  Pump  Room.  Another  curious 
feature  about  these  hazel  nuts  was  that  the  spiral  fibre 
was  found  to  have  remained,  although  the  nuts  them- 
selves had  perished.  It  was  suflSciently  perfect  for  the 
instruction  of  a  Botany  class.  The  lecture  also  con- 
tained other  points  of  interest,  and  Mr.  Morris  was 
heartily  thanked  for  delivering  it.  The  specimen 
hibited  by  Mr.  Morris  were  of  great  interest  and  beauty. 
— The  International  Journal  of  Microscopy  and  Natural 
Science, 

The  Tsetse  Fly  Disease  in  Zululand. 

The  tsetse  fly  disease,  called  **  magana  "  by  the  natives, 
occurs  in  the  horse,  donkey,  ox,  and  dog,  and  varies  in 
duration  from  a  few  days  or  weeks  to  many  months.  It 
is  uniformly  fatal  to  the  horse,  donkey  and  dog,  but  of 
the  cattle  aflFected  with  it  few  recover.  It  is  character- 
ized by  fever,  more  or  less  rapid  destruction  of  the  red 
blood  corpuscles,  extreme  emaciation,  and  infiltration 
of  coagulable  lymph  into  the  subcutaneous  tissue  of  the 
neck,  abdomen,  or  extremities,  which  consequently  be- 
come swollen.  Post-mortem  examination  shows  the  pres- 
ence of  a  yellow,  gelatinous  material  in  the  subcutane- 
ous tissue  and  under  the    serous    covering  of  the  heart, 


Digiti 


zed  by  Google 


1896. 1  MICROSCOPICAL  JOURNAL.  396 

ecchymoees  in  various  regions,  and  congestion  and  fatty 
degeneration  of  many  organs.  The  tsetse  fly  (Olossina 
morsitans,  Westwood),  is  about  11  mm.  or  seven  six- 
teenths of  an  inch  in  length,  and  has  transparent  wings 
about  10  mm.  long.  On  the  upper  surface  of  the  abdomen 
there  is  a  longitudinal  yellow  line  with  four  yellow  lines 
crossing  it  at  right  angles.  In  1894  Surgeon-Major 
David  Bruce,  A.  M.  S.,  discovered  that  the  blood  of  ani- 
mals suflFering  from  the  tsetse  fly  disease  invariably  con- 
tained a  hematozo6n  which  had  not  been  previously 
observed  in  Africa,  but  which  he  considers  to  be  either 
identical  with  or  closely  resembling  the  Trypanosoma 
Evansi  found  in  surra,  a  disease  occurring  in  India  and 
Burmah ;  surra,  however,  as  known  in  India,  does  not 
aS'ect  cattle.  In  fresh  blood  these  hematozoa  are  seen 
as  actively  moving  transparent  elongated  bodies,  in 
thickness  about  a  quarter  of  the  diameter  of  a  red  cor- 
puscle, and  in  length  about  two  or  three  times  the  dia- 
meter of  a  corpuscle.  One  end  is  bluntly  pointed  and 
the  other  is  prolonged  into  a  very  fine  lash,  which  is  in 
constant  whiplike  motion;  the  body  is  cylindrical  and  has 
a  transparent,  delicate,  longitudinal  membrane  or  fin, 
which  is  also  in  constant  motion.  Surgeon-Major  Bruce 
believes  that  the  fly  acts  only  as  a  carrier  of  these  mi- 
crobes from  infected  to  susceptible  animals,  and  does 
not  cause  the  disease  by  means  of  any  poison  elaborated 
by  itself.  A  limited  number  of  flies  may  bite  a  sus- 
ceptible animal  over  and  over  again  without  producing 
any  ill  effect,  but,  when  a  horse  is  taken  into  the  fly 
country  for  even  a  few  hoars,  or  when  numerous  suc- 
cessive relays  of  flies  freshly  caught  in  the  fly  country 
and  brought  into  a  healthy  district  are  made  to  settle 
on  an  animal  there,  the  disease  is  almost  inevitably  set 
up.  Five  flies  kept  in  a  cage  with  muslin  sides  were 
allowed  to  bite  the  shaved  abdomen  of  a  small  dog  every 
two   days  from   September   25th  to  November  28th,  but 
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the  animal  remained  quite  healthy.  On  the  other  hand, 
flies  which  had  fed  for  a  short  time  on  a  dog  affected 
with  fly  disease  were  allowed  to  bite  another  dog  on 
November  2l8t,  23rd,  25th  and  29th,  the  effect  being 
that  on  December  5th  hematozoa  were  found  in  itb  blood. 
In  order  to  show  that  neither  food  nor  water  is  the 
channel  by  which  the  disease  is  conveyed,  two  healthy 
horses,  provided  with  network  nosebags,  were  taken  into 
the  fly  country  from  about  10  A.  M.  to  4  P.  M.  on  Sep- 
tember 19th,  24th,  and  29th,  but  were  not  allowed  to 
graze  or  drink.  Many  flies  settled  on  them  and  they 
both  contracted  the  disease,  one  on  October  4th,  and  the 
other  about  October  28th.  Another  experiment  was 
made  by  bringing  to  Ubombo  tsetse  flies  caught  in  the 
low  country  and  allowing  them  to  bite  a  healthy  horse; 
129  flies  were  used  in  this  way  in  ten  days,  from  Nov- 
ember 22d  to  December  14th,  the  horse  fell  ill  on  Dec- 
ember 15th  and  the  hematozoa  were  found  in  its  blood. 
The  source  from  which  the  fly  obtains  the  hematozoa  still 
remains  to  be  discovered. — Lancet, 


The  Charlotte  Medical  Journal. — In  the  August  num- 
ber of  this  valuable  paper,  we  find  among  seven  original 
communications  two  articles  of  interest  to  the  bacteriolog- 
ist. Clinical  observations  upon  the  use  of  antitoxin  in 
diphtheria,  and  a  report  of  a  personal  investigation  of  this 
treatment  in  the  principal  fever  hospitals  of  Europe 
during  the  summer  of  1895,  by  Joseph  E.  Winters,  M.  D., 
New  York — and  Diphtheria  treated  with  Antitoxin,  by  W, 
E.  Fitch,  M   D.,  Durham,  N.  C. 


Dr.  MuUer  of  Vienna  has  described  certain  particles 
found  in  the  blood  under  the  name  of  haemokonia  (blood- 
dust).  They  resemble  fat-globules,  and  the  largest  are 
1-25000  of  an  inch  in  diameter.  They  are  motile  and  are 
unaffected  by  osmicacid. 
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EDITORIAL. 


Wisdom  vs.  Knowledge. — In  the  address  of  Rev.  W.  J. 
Holland,  which  we  have  thought  worthy  of  a  place  on  pages 
368-70  it  will  be  noticed  that  he  weclomed  the  Microscopists 
to  Pittsburg  as  persons,  "who  are  wiser  then  Solomon." 
Being  a  clergyman  as  well  as  a  scientist  he  probably  knows 
the  difference  between  Wisdom  and  Knowledge  and  would 
readily  admit  that  he  used  the  word  "wiser"  improperly. 

No  one  can  deny  that  our  scientists  have  very  much 
more  knowledge  of  nature  than  Solomon  possessed.  Dr. 
Holland  well  illustrates  this  fact.  But  knowledge  is  not 
wisdom  and  many  of  the  learned  men  of  today  are  notor- 
iously lacking  in  wisdom.  Many  of  the  scientists  deny 
the  possibility  of  that  element  which  distinguishes  wisdom 
from  knowledge.  Hence  their  frequent  use  of  the  two 
words  as  synomymous — a  most  grievous  fault.  These 
are  not  the  columns  in  which  to  describe  the  characters 
of  wisdom.  SuflBce  the  protest  and  statement  that  there 
is  a  gulf  between  wisdom  and  knowledge.  The  micro- 
scopists cannot  be  flattered  properly  with  havings  a  tenth 
of  the  wisdom  of  Solomon,  but  they  have  vast  stores  of 
knowledge  which  he  did  not  possess. 


MCROSCOPICAL  MANIPULATION. 


Smegma  Bacilli  and  Tubercle  Bacilli. — Mendelsohn 
reports  a  case  in  which  the  patient's  urine  contained  much 
pus  and  granular  detritus.  The  urine  from  the  right 
ureter  was  clear,  while  cystoscopy  demonstrated  that  the 
pus  and  detritus  escaped  from  the  left  ureter.  Tubercle 
bacilli  were  found  in  the  urine.  Nevertheless,  the  extir- 
pation revealed  a  stone  in  the  diseased  kidney  and  no 
evidence  of  tuberculosis. 

Von  Leyden  calls  attention  to  the  frequency  with  which 
the  bacillus  tuberculosis  has  been  confused  with  the  smegma 
bacillus,  especially  as  the  two  have  certain  morphological 
resemblances  and  their  staining  reactions  are  not  dissimilar 
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They  are  dififerentiated  as  follows:  1.  Smegma  bacilli, 
stained  by  anilin  dyes,  lose  their  stain  on  two-minute  treat- 
ment with  acidulated  alcohol,  while  tubercle  bacilli  do  not 
thus  destain.  2.  Smegma  bacilli  lose  their  stain  under 
Gram's  stain,  while  tubercle  bacilli  retain  anilin-fuchsin 
staining.  3.  A  cover-glass  preparation  of  tubercle  bacilli 
carried  through  the  flame  ten  times  and  stained  with  Ziehl's 
solution,  presents  the  bacillus  in  a  somewhat  granular  form 
or  as  composed  of  a  succession  of  spherules;  the  smegma 
bacillus  remains  a  solid  rod  under  the  same  treatment. 

Leyden  records  several  mistakes  made  before  the  identi- 
fication of  the  smegma  bacillus.  Konig  publishes  a  case 
of  enlarged  kidney,  with  tubercle  bacilli  (so-called)  in  the 
urineand  unmistakable  pulmonary  phthisis.  The  tubercle 
bacilli  were,  however,  smegma  bacilli,  and  the  renal  tumor 
was  sarcoma.  Senator  has  seen  many  cases  of  alleged 
tubercular  cystitis  recover,  which  he  could  explain  only  on 
the  assumption  that  smegma  bacilli  contaminated  the  urine 
of  a  vulgar  cystitis.  This  author  has  written  on  the  dif- 
ferentiation between  the  two  varieties  of  bacilli  in  his  con- 
tribution, to  Nothnagel's  System  of  Special  Pathology  and 
Therapy,  now  issuing  from  the  German  press. 

Fraenkel  avoided  many  mistakes  by  carefully  cleansing 
thegenitaliaand  then  catheterizing.  He  has  used  Ehrlich's 
stain  (gentian  violet)  for  tubercle  bacilli,  which  method, 
on  destaining  with  nitric  acid,  leaves  smegma  micro-organ- 
isms without  stain.  The  "caterpillar'Mike  arrangement 
of  the  tubercle  bacilli  is  not  observed  in  the  other  genus. — 
^fedicine. 

Microscopical  Examination  of  Flour. — Lange  gives  the 
following  method:  Boil  the  sample  in  a  hard-glass  test- 
tube  with  20  ccm.  concentrated  sulphuric  acid  and  4  gm. 
copper  sulphate  (free  from  water)  until  the  liquid  becomes 
entirely  clear,  Dilute  the  liquid  with  250  ccm.  distilled 
water,  using  a  conical  settling  glass.  Let  stand  for  a  few 
minutes  and  with  a  pipette  withdraw  the  precipitate.  The 
latter  consists  of  the  hairs  and  silicious  cells  of  the  grain, 
the  nature  of  which  latter  may  thus  be  determined. — 
NeUiatuU  Druggist. 
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Methylen  Blue. — A  few  points  observed  in  the  use  of 
Erlich's  methylen  blue  method  by  the  investigcitors  in  the 
Marine  .Biological  Laboratory  at  Woods  HoU,  Mass.,  may 
be  of  general  interest. 

The  method  has  been  successfully  applied  during-  the 
past  summer  to  the  study  of  the  nervous  system  in  a  great 
variety  of  forms,  including  vertebrates,  Crustacea,  annelids, 
echinoderms  and  tunicates. 

Ehrlich's  intra  vitam  methylenblue,  prepared  by  Grubler, 
was  used  for  staining  the  nerve  tissues.  The  stain  was 
applied  by  injecting  a  l->^  per  cent  solution  of  the  methy- 
len blue  made  in  normal  salt  solution,  into  the  blood  ves- 
sels, body  cavity  or  lymph  spaces  or  by  immersing  small 
animals  or  excised  pieces  of  nerve  tissue  in  a  weak  solu- 
tion. 

The  method  of  application  and  strength  of  the  solution 
were  determined  by  experiment  for  each  animal  and  tissue. 
During  the  action  of  the  stain,  the  animal  or  tissue  was 
kept  as  nearly  as  possible  in  its  normal  condition.  Every- 
thing seems  to  depend  on  keeping  the  tissue  alive,  and  in 
bringing  the  stain  in  contact  with  it  in  a  solution  of  a 
strength  suitable  for  obtaining  the  best  results. 

The  abundant  supply  of  oxygen  to  the  staining  tissue 
was  of  great  importance  in  some  cases,  while  in  others  it 
seemed  to  make  little  difiFerence. 

It  was  found,  as  suggested  by  Dr.  C.  Huber,  that  animals 
which  live  in  the  dark,  stain  better  in  the  dark  than  in  the 
light. 

The  relaxation  of  the  tissues  by  the  use  of  chloroform 
or  chloral  hydrate  seemed  to  be  more  favorable  for  the 
staining  of  some  elements  of  the  nervous  systen,  while 
others  did  not  stain  which  stained  in  the  unchloroformed 
animal. 

It  was  found  that  recently  caught  and  perfectly  normal 
animals  stained  more  satisfactorily  than  those  which  had 
been  kept  in  confinement  for  some  time,  unless  under  very 
favorable  conditions. 

In  the  case  of  the  dogfish,  active  animals  were  killed  by 
decapitation.     The  stain  was  applied  by  injecting  a  X-Y^ 
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per  cent  solution  of  the  methylen  blue  into  the  blood  ves- 
sels for  the  central  nervous  system  and  by  immersing 
small  pieces  of  nerve  tissue  in  a  weak  solution  of  the  stain 
for  the  sense  orguns. 

The  length  of  time  required  for  the  intra  vitam  staining 
varied  widely,  annelids  requiring  4-5  hours,  while  dogfish 
only  require  l->^  hours,  either  by  injection  or  by  immers- 
ing the  tissue  in  the  stain. 

When  small  transparent  pieces  of  tissue  were  to  be 
examined,  they  were  fixed  in  a  saturated  solution  of  picrate 
of  ammonia  in  distilled  water  from  2-4  hours  and  were 
then  mounted  in  a  mixture  of  equal  parts  of  pure  glycerine 
and  distilled  water  to  which  a  small  quantity  of  picrate  of 
ammonia  is  added.  When  opaque  or  large  pieces  were 
fixed  in  this  way  they  were  sectioned  by  the  freezing 
method.  After  fixing  in  the  picrate  of  ammonia,  the  tissue 
was  placed  in  a  saturated  solution  of  sugar  for  one  hour 
and  was  then  transferred  to  a  piece  of  blotting  paper  to 
remove  the  syrup  from  its  surface.  It  was  then  placed 
in  a  thick  solution  of  gum  arabic  for  fifteen  minutes  and 
then  transferred  to  the  plate  of  the  freezing  microtome, 
where  it  was  frozen  by  means  of  liquid  carbonic  acid.  The 
sections  were  mounted  in  dilute  glycerine  as  in  the  other 
case.  The  principal  advantage  of  this  method  is  its  rapid- 
ity, but  neither  serial  sections  nor  those  of  equal  thickness 
can  be  obtained. 

In  order  to  obtain  serial  sections  by  the  paraffine  method, 
the  tissues  were  fixed  in  Berthe's  Fluid. 

FOK    VERTEBRATES. 

Molybdate  of  ammonia,  1  gram. 
Distilled  water,  10  c.  c. 
Hydrochloric  acid,  1  drop. 
Peroxide  of  Hydrogen,  1  c.  c. 

FOR    INVERTEBRATES. 

Molybdate  of  ammonia,  1  gram. 
Distilled  water,  10  c.  c. 
Peroxide  of  Hydrogen,  >^  c.  c. 
A  different  formula  is  used  for  tissues  of  invertebrates, 
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as  less  oxyg-en  is  required  than  for  vertebrates.  The  fix- 
ing fluid  must  be  cooled  on  ice  before  placing  the  tissue 
in  it.  After  remaining  in  the  cold  fixing  fluid  for  from  2-4 
hours  the  tissue  is  thoroughly  washed  with  cold  water, 
which  generally  takes  about  two  hours  although  it  has 
been  continued  for  twelve  hours  without  injury. 

It  is  necessary  to  remove  all  the  molybdate  of  ammonia 
by  thorough  washing  if  permanent  preparations  are  to  be 
secured. 

The  tissue  is  then  passed  rapidly,  ten  to  fifteen  minutes 
in  each,  through  the  ordinary  grades  of  alcohol  to  absolute, 
all  being  kept  cold  with  ice.  The  tissue  should  be  left  in 
the  absolute  alcohol  for  about  two  hours  at  a  freezing  tem- 
perature and  the  alcohol  be  changed  several  times.  The  stain 
is  dissolved  by  dilute  alcohol  at  ordinary  temperatures. 

Dr.-  Ruber's  plan  of  placing  the  tissue  directly  in  cold 
absolute  alcohol  on  removing  it  from  the  water  and  chang- 
ing several  times  for  a  period  of  two  hours,  gave  good  re- 
sults. 

After  thorough  dehydration  the  tissue  is  placed  in  xylol 
for  12-24  hours  and  changed  several  times.  It  is  then  im- 
bedded in  paraffine  in  the  usual  way. 

The  most  complete  and  in  every  way  satisfactory  stain- 
ing of  the  sensory  nervous  system  was  obtained  by  two  or 
three  injections  of  a  ^  per  cent  solution  of  Erlich's  methy- 
len  blue  at  intervals  of  from  15 -to  20  minutes,  both  with 
vertebrates  and  invertebrates,  as  suggested  by  Semi 
Meyer. 

[  "J  The  tissues  relaxed  after  the  first  injection,  so  that  more 
fluid  was  introduced  by  the  second  and  third  injections 
than  by  the  first. 

The  use  of  chloroform  was  found  to  be  wholly  unneces- 
sary by  this  method.  Meyer  uses  a  very  strong  solution  of 
B.  X.  methylen  blue,  5  per  cent  to  6  per  cent,  in  water. 

The  paraffine  sections  should  generally  be  quite  thick 
(45-60  mm.) — The  American  Naturalist. 

Blood  Stains. — Blood  stains  may  be  removed  from  the 
hands  by  the  use  of  tartaric  acid. 
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BACTEBIOLOGT. 


A  Bacterial  Disease  of  the  Squash-bug. — Some  squash- 
bug-skept  forexperimental  purposes  were  found  to  bedying 
in  considerable  numbers,  in  an  apparently  healthful  en- 
vironment. The  disease  was  readily  passed  on  to  other 
bugs.  The  distressed  insects  became  sluggish,  and  very 
weak,  and  finally  died,  the  body  becoming  a  mass  of  gruel 
like  fluid.  Cultures  were  made  from  dead  insects  upon 
various  nutrient  media,  agar-agar,  bouillon,  gelatin,  milk, 
etc.,  giving  colonies  of  a  bacillus.  Inoculation  of  this  bac- 
illus produced  the  disease  in  healthy  bugs.  Infusions 
of  different  cultures  were  found  to  have  characteristic 
toxic  properties.  Bugs  placed  in  these  infusions  died 
with  every  symptom  of  distress.  Preparations  of  the 
blood  of  diseased  insects  showed  a  short  bacillus,  sing'le  or 
in  pairs.  The  tissues  of  the  insects  break  down  under  the 
growth  of  these  organisms,  which  probably  enter  insects 
through  the  spiracles. — B,  M,  Duggar  before  the  Botanical 
Society  of  America  at  Buffalo, 

m 

Professor  Chantemesse  bought  at  the  Paris  markets 
French,  English,  Belgian  and  Portuguese  oysters  and 
found  in  them  the  presence  of  numerous  germs,  and 
especially  that  of  the  coli  bacillus. 

A  recently  published  report  of  investigations  of  the 
effects  of  tobacco  during-  the  epidemic  of  cholera  at  Ham- 
burg states  that  there  were  no  live  microbes  after  twenty- 
four  hours  in  the  cigars  made  up  with  water  containing 
1,500,000  cholera  microbes  to  the  cubic  centimeter. 

A  new  laboratory  of  bacteriology  has  been  established 
at  the  University  of  Pennsylvania  to  study  all  diseases 
connected  with  poultry  and  cattle.  Dr.  M.  P.  Ravenel  has 
been  made  director  and  bacteriologist. 

Angers,  France,  has  a  bacteriological  laboratory  with  an 
annual  appropriation  of  about  2500  francs. 
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BIOLOGICAL  NOTES. 


At  the  Biolog-ical  Society  of  Washington,  Dr.  Erwin  F . 
Smith  exhibited  specimens  of  Leuconostoc  mesenteroides 
from  a  sugur  house  in  Louisiana.  These  were  in  the 
shape  of  fist  larg-e  g-elatinous  aggregates.  If  the  vats  are 
not  sterilized  at  frequent  intervals  this  organism  multi- 
plies very  rapidly  in  the  sugar  cane  juice  and  causes  much 
inconvenience  and  loss. 

Dr.  Erwin  F.  Smith  also  described  a  bacterial  disease  of 
Potatoes,  Tomatoes  and  Egg-plant,  caused  by  a  new  micro- 
organism, Bacillus  solanaceanum,  which  he  believed  to  be 
the  cause  of  a  large  part  of  the  potato  rot  of  the  United 
States. 

At  the  New  York  Academy  of  Science  meeting,  October 
12,  1896,  Prof.  Bristol  gave  a  brief  account  of  the  progress 
at  the  Marine  Biological  Laboratory  at  Wood's  HoU,  Mass., 
during  the  past  summer. 

In  the  recently  organized  department  of  biology  in  the 
graduate  school  of  Georgetown  University,  Mr.  M.  B. 
Waite  has  been  appointed  professor  of  botany. 


VEDICAL  MICB08C0PT. 


Bacteriology  of  Strangulated  Hernia. — Brentano,  in  the 
Deutsche  Zeitschrift fur  Chirurgie^  gives  the  results  of  the  study 
of  a  number  of  strangulated  hernias,  with  reference  to  the 
bacteriological  contents  of  the  hernial  fluid,  in  the  cases 
occurring  in  Koerte's  wards  in  Berlin.     He  concludes: 

1.  That  the  water  of  strangulated  human  hernia  contains 
micro-organisms  much  more  frequently  than  we  have  been 
justified  in  supposing  from  previous  publieations. 

2.  That  the  bacteria  of  hernial  water  are  frequently  few 
in  number  and  exist  iu  a  condition  of  diminished  vitality, 
perhaps  as  the  result  of  the  bactericidal  action  of  the  water. 

3.  That  as  a  result  of  this  action  of  hernial  water  upon 
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the  micro-organisms,  proper  investigation  presupposes  a 
cultivation  upon  a  fluid  nutrient  medium. 

4.  That  the  presence  of  the  bacteria  in  hernial  water 
appears  to  stand  in  close  relation  v^^ith  all  the  factors 
which  threaten  the  vitality  of  the  strangulated  parts  in  a 
special  way. 

Dr.  Ustler  says:  **Where  a  bacteriological  examination 
cannot  be  made,  the  practitioner  must  regard  as  suspicious 
all  forms  of  throat  affection  in  children  and  carry  out 
measurs  of  isolation  and  disinfection. 

The  mortality  from  the  plague  in  China  in  95  per  cent  of 
all  cases,  according  to  a  letter  to  the  French  Academy  of 
Medicine.  Dr.  Yersin  has  discovered  a  new  serum  remedy 
for  the  plague,  which  reverses  the  figures,  leading  to  about 
95  per  cent  of  recoveries. . 

A  gentleman  by  the  name  of  Oleta  is  reported  to  have 
arrived  in  Paris  frdm  Guiana,  with  a  vaccine  against  ser- 
pent's bites.  The  remedy  has  been  known -by  the  native 
negroes,  it  would  appear,  for  many  years,  but  has  only  of 
late  received  scientific  study. 

The  Presse  Medicale  reports  that  from  January  1st  to 
July  30th  there  were  four  hundred  and  sixty-eight  deaths 
from  variola  in  the  city  of  Marseilles. 


HICROSCOPICAL  SOCIETIES. 


The  Microscopical  Society  of  Washington  has  elected 
the  following  officers  for  the  ensuing  year:  President,  J. 
M.  Yznaga;  vice-president,  A.  A.  Adee;  recording  secretary 
L.  M.  Moers;  corresponding  secretary,  H.  H.  Doubleday; 
treasurer.  Dr.  Robert  Reyburn;  curator.  Dr.  Wm.  H. 
Seaman. 

A.  M.  S. — The  officers  of  the  American  Microscopical 
Society  for  1896-7  are:  President,  Prof.  E.  W.  Claypole, 
B.  Sc,  F.  G.  S.,  Akron,  O.;  Vice-Presidents,  C.  C.  Mellor, 
Pittsburg,  Pa.;  A.  M,  Bleile,  A.  M.,  M.  D.,  Columbus,  O.; 
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Secretary,  William  C.  Krauss,  M.  D.,  F.  R.  M.  S.,  Buffalo, 
N.  Y.;  Treasurer,  Magnus  Pflaum,  Pittsburg-,  Pa.,  and 
the  elective  members  of  the  executive  committee  are  A.  A. 
Young,  M.  D.,  Newark,  N.  Y.,  Mrs.  S.  P.  Gage,  Ithaca, 
N.  Y.,  W.  P.  Manton,  M.  D.,  F.  R.  M.  S.,  Detroit,  Mich. 


MIGBOS€OPICAL  NOTES, 


Assistant  Microscopist  Wanted. — The  United  States 
civil  service  commission  held  an  examination  at  the  post 
offices  in  Boston,  Mass.,  Indianapolis,  Ind.,  and  Chicago, 
111.,  on  October  30  for  the  position  of  assistant  microscopist. 
The  salary  of  the  position  is  $600  per  annum,  and  only 
women  above  the  age  of  twenty  were  admitted  to  the 
examination.  The  subjects  of  the  examination  were  as  fol- 
lows: Orthography,  penmanship,  copying,  letter  writing 
and  arithmetic.  It  is  desirable  that  applicants  should 
have  a  knowledge  of  the  use  of  the  microscope. 

The  Association  of  American  Agricultural  Colleges  met 
in  Washington,  D.  C,  on  November  10th,   11th  and  12th. 

The  University  of  the  State  of  New  York  has  decided 
that  after  January  1,  1897,  no  degrees  B.  A.  or  A.  B.  shall  be 
conferred  causa  honoris. 

Diphtheria  is  prevailing  to  an  unusual  degree  in  London, 
the  mortality  from  the  disease  during  the  first  week  in 
October  having  been  greater  than  that  of  any  week  this 
year. 

A  Statue  to  Pasteur  has  been  unveiled  at  Alais,  in  the 
center  of  the  French  silkworm  district. 

A  journal  of  medicine  is  going  to  be  started  in  Edin- 
burgh. This  new  monthly  publication  is  to  represent  the 
Scottish  medical  profession. 

The  great  cyclone  which  passed  over  Paris,  September 
10th,  damaged  to  the  extent  of  75,000  francs  the  Musee 
d'Histoire  Naturelle. 
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Dr.  Woodhcad  said  before  the  British  association  at  the 
Liverpool  meeting  that  while  continentallaboratories  were 
supported  by  the  state,  in  England  they  received  practic- 
ally no  government  support,  and  very  little  from  the  com- 
munity, usually  depending  on  the  generosity  of  single  in- 
dividuals. 

An  international  exposition  of  hygiene,  of  alimentation, 
and  of  industrial  arts  will  take  place  at  Lille  in  March  and 
April,  1897.  

NEW  PUBLICATIONS. 


Advantages  of  Chastity. — By  Dr.  M.  L.  Holbrook,  New 
York,  12  mo.,  pp  120. 

In  these  days  of  nervous  disorders  which  the  members 
of  the  medical  profession  confess  themselves  powerless  to 
cure,  such  a  book  as  this  is  very  timely.  We  especially 
recommend  it  to  those  scientists  who  find  themselves  get- 
ting nervous.  We  also  recommend  it  to  those  married 
people  who  suppose  that  they  can  rightly  seek  pleasures 
which  they  deny  to  the  unmarried.  That  the  married 
may  have  children  and  the  unmarried  not,  goes  without 
saying.  But  to  use  the  married  relation  as  a  cloak  for 
licentiousness  and  a  cover  for  debauchery  is  not  chaste, 
and  the  penalties  are  visited  not  only  upon  the  people  them- 
selves but  to  the  third  and  fourth  generations  in  inherited 
nervounsess. 

PERSONALS. 


Pasteur. — ^A  crypt  to  receive  the  remains  of  Pasteur  is  in 
course  of  preparation  beneath  the  Institute  of  Paris.  It  is 
most  elaborate  in  its  conception  and  execution,  and  is 
decorated  with  symbolical  winged  figures  representing 
Faith,  Hope,  Charity  and  Science.  The  body  of  the  great 
scientist  is  to  be  removed  thereto  from  Notre  Dame  on 
the  27th  of  December. 

Dr.  B.  Boccardi  has  been  appointed  associate  professor 
of  microscopical  anatomy  in  the  University  of  Naples. 
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mOROSOOPES  DUTY  FEEE. 

Colleges  and  Educational  Institutions  in  the  U.  S.  are  entitled  to  im- 
port microscopes  and  Scientific  Instruments,  duty  free,  and  can  there- 
fore have  such  goods  shipped  to  them  at  London  prices,  by  ordering 
direct  from  us. 

Dr.  Henri  Van  Heurck's 
Microscope 

FOR  HIGH  POWER  WORK  AND 
PHOTO-MICROGRAPHY 

As  made  by  W.  Watson  and  Sons  to  the 
Specification  of  Dr.  Henri  Van  Heurck 
of  Antwerp  and  used  by  leading  Photo- 
micrographersin  the  U.  S.,  and  through- 
out the  world. 

Fitted  with  fine  af^ustment  of  atmoet  MndttreneflB 
and  precision,  not  liable  to  derangement  bv  wear. 

Has  rack  work  Draw-tnbe  to  correct  Otjectivea  for 
thick  neea  of  cover  glam. 

Can  be  need  with  either  Continental  or  Bngliih 
Objectives,  the  body  length  being  variable  from  142 
to  3()0  niillimeters. 

Has  the  fine  adjustment  to  snb-eta^ 

The  instrmnent  is  specially  designed  to  afford  the 

greatest  poraible  convenience  for  manipulation. 

Prices: — ^Ab  figured,  with  one  eye-piece,  (bat  witii- 

^_  out  centering  screws  or  divisions  to  stage)         f92  60 

^  Also  made  with  Continental  form  of  foot  90  00 

Watson  &  Sons'  Edinburgh  Student's  Microscope. 

This  well  known  and  popular  Instrument 
can  now  be  hnd  mounted  on  either  the  Tri- 
pod or  Continental  horse-shoe  form  of  foot. 
It  is  suitable  for  investigations  with  the  high- 
est powers.  The  quality  of  workmanship  is 
the  finest  possible.  It  is  unexcelled  for  sta- 
"|Jjii.\  bility  and  precision  of  working  parts.     Made 

in  four  forms  as  enumerated  below. 

^'-\  t^^^JVW^^  ^^^  description  of  the  above  instruments, 

L ;  \  s^  Y'JsmM^^  and  illustrated  catalogue  of  microscopes  and 
apparatus  ;  also,  classified  list  of  40,000  ob- 
jects forwarded  post  free  on  application. 

STAND  E.— Microscope  Stand,  having  coarse  a^Jostment 
by  sliding  body  in  perfect  fitting  tube.  Fine  adjust- 
ment of  unr  improved  form,  which  works  without 
the  least  lateral  motion,  understage  fitting  hung  on  a 
pivot  so  that  it  can  l>e  lifted  aside  with  apparatus  in 
it  when  direct  light  from  the  mirror  is  required; 
double  mirror,  diaw-tube  divided  to  centimetres, 
milled  head  of  Fine  Adjustment  grooved  for  Photo- 
graphy, fitted  with  one  eye-piece  only $21.25 

The  above  instrument  fitted  with  two  Kye-piec«i,  Abbe   Model  Illnminator,  with  set  of  Stops 

highest  quality  1  in..  26°,  and  1-16  in.  Objectives,  complete  in    Mahogany  Case $14.60 

STAND  F.— Exactly  similar  to  '*  E,"  but  with  best  quality  spiral  rack  and  pinion  coarse  a4ju8t- 

ment,  fitted  with    one  Eye-piece  only 127.00 

Complete  with  Objectives,  Ac.,  in  case,  as  above .- $49.60 

STAND  '*  O."— Exactly  similar  to  •♦  F,"  but  having  best  compound  substage   with  rackwork  to 

focus  and  screws  t<»  centre,  as  figured  in  "  H  "  stond.     With  one  Eye-rrfece  only $35  00 

Complete  with  Objectives,  Ac,  in  cjww.  as  above —. $60.00 

STAND  *•  H.'*— The  most  complete  of  the  series.     Similar  to  •* «,"  but  having  large,  thin,  and 

very  rigid  mechanical  stage,  as  figured.     With  one  Eye-piece  only $47.60 

Complete  with  Objectives,  case  as  above,  and  Abbe  Model  Illuminator,  haviag  Iris  diaphragm 

and  set  of  stops  for  dark  ground  and  oblique  illamination,  complete $76.00 

W.  WATSON  &  SONS,  313  High  HolbornW.  C.  London,  England  and  78  Swanston  St.,  Mel- 
-  bourne,  Australia.  EsUblished.  1837. 
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WANT,  SALE  AND  EXCHANGE  NOTICES. 


FOR  SALK— FiiBt  claas  Botanical  moants,  25  cents.  Send  for  list ;  also 
wiU  exchange.  I.  PERCY  BLACKMAN,  6andy  Hook,  Gonn. 

FOR  SALE.— Tolles  1-10  objective,  1.42  N  A,  one  of  his  latest  and  beet. 
Also  1-12  Powell  St  Leland  apochromatic  objective,  1.40  N.  A,  new. 

C.  E.  BLAKE  &  GO.,  Adams  Express  Bldg.,  Chicago,  HL 

READ  the  nice  stories  in  Lippincott's  Monthly  Magaadne.  Ton  can  save 
50  cents,  (clnb  rate)  by  subscribing  for  Lippincott  through  ns. 

MICROSCOPICAL  PUB.  CO. 

FOR  SALE. — Nicely  monnted  slides  of  Rhinoceros  horn,  at  40  cents  eadi. 
H.  H.  DAVISON,  41  Sumner  St.,  Pautuckct,  R.  L 

FOR  SALE.— Pritchard's  Infusoria  (latest  edition,  colored  plates)  and 
Smith's  British  DiatomacesD  (2  vols.,  uncut).  These  works  are  very  scarce 
and  can  only  be  got,as  in  this  case,  when  a  microtomist  finishes  using  them. 
Price  $60.  No  Big. ,  Care  C.  W.  SMILEY. 

FOR  EXCHANGE.— The  Museum  of  Hamline  University  desires  to  ex- 
change Atlimtic  Shells,  preserved  specimens  of  Marine  Zoology  of  microscopic 
slip  slides  for  zoological  specimens  especially  Rodents  in  the  flesh  Irom 
Southwestern  United  States.    Correspondence  solicited. 

HENRY  L.  OSBORN,  Hamline  Univ.,  St.  Paul,  Minnesota. 

ARRANGED  DIATOMS.    I  furnish  the  most  artistitic  arrangements  of 
diatoms  in  slides  at  $5.00  each.    Your  name  can  be  made  from  different 
species.    Roosters,  hen  and  chickens,  and  bouquets  of  flowers  in  butteifly 
scales  and  diatoms  from  $5.00.    Refer  to  the  Editor  of  ^is  JoumaL 
f '  '  i  •^  M.  H.  DALT0N,J16|Kue  de^Lavenir,  Asnieres,  pres  Paris,  France. 

^Miorosoopical  Specialties. 

KING'S   CEMENTS   ^•"''"^"^""^-^USTiheywUl^.stain.t, 

KING'S  GLYCERINE  JELLY  is  unsurpassed. 
THE  KING  MICROTOME  is  the  best  for  botanical  work. 

Send  for  fuU  list  of  ipedaltteiL 

J.   D.    KING,    Cottage   City,    Mass. 
INVERTEBRATE  DISSECTIONS. 

Second  Edition ;  Bevi$ed  and  QreaUy  Enlarged, 
DESIGNED  to  salt  the  requirements  of  high  school  or  college*  or  to  guide 
any  who  may  desire  to  pursue  an  elementaiy  course  of  practical  or  theoretical 
invertebrate  zoology.  It  contains  working  directions  for  the  study  of  fiAy 
types,  from  all  classes  and  orders  of  Invertebrates,  attention  being  chiefly 
called  to  common  and  easily  obtained  forms ;  notes  on  habits  and  modes  of 
capture,  and  items  to  observe  on  living  animals  ;  bibliographical  reference  to 
some  of  the  most  accessible  literature  of  each  group  ;  and  a  synoptical  table 
of  the  entire  animal  kingdom  summarizing  all  the  phyla,  clanes  and  orders, 
thus  making  the  book  a  compend  of  Elementary  Invertebrate  Zoology. 

8vo;  heavy  paper  covers;  64  pages  ;  price  75  cents.  Special  rates  for  schools. 
Sent  postpaid  on  receipt  of  price.  Circulars  and  sample  pages  ftumished  on 
application  to  author. 

Hrnry  L.  Osborn, 

Hamline  University ,  St.  Paul^Minn. 


Digitized  by  CjOOQIC 


General  Index 


TO  THE 


American  Hontbly  Microscopical  Joornal 


1880-1895. 


(16  years.) 


We  have  for  sale  a  limited  number  of  copies  of 
this  general  index,  containing  69  pages  and  6500 
references  at 


$1.00  per  copy. 


BACK   NUMBERS. 

We  can  supply  sets  of  the  Journal  for  1881-1896, 
at  $2.00  each;  the  last  ten  volumes  for  ten  dollars. 
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CARL  REICHERT 
MICROSCOPES. 

SOLE  AGENTS  FOR  UNITED  STATES. 

/   RICHARDS  &  CO.,  LTD., 

9 

NEW  YORK,  OmOAQO, 

^i^A>"        41  Barclay  Street.      108  Lake  Street. 

Inopic  FreparatioDS  Dlnstratiii  tie  Imite  Stmctiire 
of  Teptaile  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may 
be  examined  without  removal  before  mounting.  They  are  prepared 
with  the  utmost  care  by  WAI.TER  White,  England,  and  are  mostly 
stained  in  one  or  two  colors  of  the  most  permanent  character. 

A  friend  says :  The  sample  section  is  exquisite.  It  is  So  good 
that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  an3rthing  I  have  seen  in  that  line. 

PRIOEIS. 

Catalogue  of  172  objects,  -  -  -  I0.02 

Single  specimens,      -  -  -  -  -         .08 

20  specimens,  assorted,  -  -  -  i.oo 

CHAS.  W.  SMILEY,  Wasldngrton,  !>•  C. 

SWEDENBORG 

is  not  only  a  theologian  ;  he  is  a  scientist  and  a  scientitic  writer, 
whose  keenly  philosophical  analysis  of  phenomena  is  helpful  to 
every  scientific  student.    Send  for  catalogues  or  answers  to  questions. 
Address 

ADOLPH  ROEDER, 

Vineland,  N.  J. 

FOR  SALE.— A  set  of  slides  illnstrotiDg  the  Woody  Plante  of  Illinois, 
95  Genera.  H.  F.  MUNROE,  821  Jackson  Boulevard,  Chicago,  IlL 
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THE  FISK 

TRAGHRRS'  AGRNGIR8, 
EVERETT  O.  FISK  &  CO..  Proprietors. 

President. 

Eysratt  0.  Fi5K,  -  -  -  4  A«hbiirton  Place,  Boston,  Haas. 

Managrers. 

W.  B.  Hbbbiok,  4  Aahburton  Place,  Boston,  W.  D.  Kerr,.  70  Fifth  Avenue,  New  York. 

Ha«.  N.Y                                                                    • 

Mrs.  S.  D.  Thurmond,  1242    Twelfth. St^  P.  V.  UuYssooN.TOFifth  Avenao.NewYork. 

Washington,  D.  0.  N.  Y. 

A.  6.  FisuKB,  4  Ashburton  Placse,  Butttou,  W.  0.  Pratt,  70  Fifth  Avenue,  New  York. 

HttM.  N.  Y.                                             .                  -» 

llAitTHA  HoAO,  4  Ashburton  Place,  Boston,  L.  B.  llALtiKY,355  Wabash  Avenue,  Chicago, 

Mass.  IIU 

Helcn  G.  Eaobr,  4  Ashburton  Place,  Bu»-  .  J.  D.  Enolk,  Ceutury  Building,  Minneapo- 

ton,  Mass.  olis,  Minn. 

W.   0.    McTaotart,    25    King  St.,    West  Mrs.  E.  Dowlinq    Enqle,  Century  Bldg., 

Toronto,  Canada.  Minneapolis,  Minn. 

H.  E.  Crookrr,  70  Fifth  Avenue,  New  York,  C.  C.  Boynton,  120U  So.  Spring  St.,  Los. 

K.  Y.  Angeles,  Cal. 

Send  to  any  of  the  above  agencies  for  100-page  Agency  Manual.  Correspondence  with  em- 
ployers is  Invited.    Registration  forms  sent  to  teachers  on  application. 


ZEISS  MICROSCOPES. 

The  Carl  Zeiss  Optical  Works  Id  Jena 

Are  recognized  in  Europe  as  the  leading  manufacturers  of  Stands  and 
Objectives.  They  have  issued  anew  CataloKu<^*  for  1895,  containing  a 
description  of  a  numbe^fnew  accessories  and  apparatus  which  I  am 
enabled  to  import  at  lowest  rates.  Orders  for  colleges  and  institutions 
filled  prompty,  duty  free.  New  Catalogues  forwarded  on  application, 
against  20  cents  in  postage  stamps. 

F.  J.  EIVIMERICH,  Sr„  Agrent, 

74  Murray  St.,   New  York,  N.  Y. 


JOSEPH  ZTStMrM^TBTL, 

OPTICIAN. 
209  South  nth  Street,   Philadelphia. 


HISTOLOGICAL   MICROSCOPES  $65. 


STUDENTS'  MICBOSCOPES,  $38  to  $46,  Complete. 

MICROMETER  RULINGS,   A  SPECIALTY. 


ILLUSTSATBD  CATALOGUE  ON   APPLICATION. 
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Send  for  Art  Catalogue. 


S  Light? 

Strong  ? 
For  whom? 


25H5a5H5H5B5E525H5H55^5i1 


^ 


19  to  21  lbs. 
Guaranteed. 
300  pound  riders. 


KEATING  BICYCLES. 


s 

[05E 


Frame  sway?     No.     Why?     See  that  curve. 

Speedy?     Yes. 

Why?     Long  chain. 


H5E5H5E5HSHHH5H5E5H5H5B5E5E5E5H5H525E5H5SEI 


365  (lays  ahead  of  them  all. 


.^"v 


Keating  Wheel  Co.,  Holyoke,  Mass. 
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ITTontf^Iy  Oournal  of  (Scology: 

WITH   WHICH  IS  INCORPORATED 

"THE    OEOLOGIST." 

EDITED    BY 

HENRY  WOODWARD,  LUV.,  F.  R.  S.,  PresG.  S.,  P.  2.  S..  F.  R.  M.  S 

OF  THE  BRITISH   MUSEUM  OF   NATURAL   HISTORY  ; 
ASSISTED  BY 

ROBERT  ETHERIDGK,  F.  R.  S.  L.  &  E    F  G  S    PCS    x.n 

WaPRID  H.  HUDLESTON.  M.  A.,  F.  R.  l]  l]  O.  S  >  L  S    p  c  S- 

GEORGE  J.  HINDRE,  Ph.D.,  V.  P.  G.  S.,  &c.  '      ' 

AND 

HORACE  BOLINGBOKE  WOODWARD,  P.  G.  S. 


The  NEW  SERIES.    Decade  IV.    Vol.  II  Xo   1-4 
Jan.-    April,  1895,  NOW  READY. 

PUBLISHED    BY 

MESSRS.    DULAU    &    CO. 

37  SOHO  SaUARE,  LONDON,  W    ' 


All  Communications  for  this  Magazine  should  be 
addressed  to  the  Editor  of  the  Geological  Magazine 
129  BEAUFORT  STREET,  CHELSEA,      ' 
LONDON,  S.  W. 

Booksand  Specimens  mayin  future  be  addressed  to  the  Editor  care  of 

MESSRS.  DULAU  &  CO.,  37  Soho  Square,  London,  W. 
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Special 
Announcement 


ID" 


-IN- 


MICROSCOPY. 


UBINO  the  Ital  few  i 
I  hare  been  boaj  preparing 
nuui  J  rat  e  and  novel  ot^eda 
for  Microscopical  purpoecv,  aud 
haTe  arranged  them  ai  under  in 
Illostratod  Series. 

The  Aral  of  theee  ia  the  Mi- 
croscopical Stadies  in  Ma- 
rine Zoology. 

The  seooud  Seri«  (vix.:  that 
for  1895)  coiiaista  t.f  14  BvlendM 
preparations,  ail  of  the  highcet 
pomlble  excel IcDce  nod  fcnaranteed 
permanent.  The  14  didHi  appeal 
in  quarterlj  lontallments,  and  are 
accumpanled  by  over  lOO  pageft 
of  descriptive  letterpress, 
dealiuff  in  pleasant  but  exact  man- 
ner wiUi  th»*  anatomy,  life-hlslory 
and  habits  of  the  rewpectlre  snb- 
j«»ct8,  while  1 2  ftUl>p9«e  platae 
of  photo-engrarlDflrs,  drawn 


from  life,  make  plain  all  dctailfl. 
Inclusive  Subscription,  S6.95,  po«t-fre#*.    Full  pruepectus  on  application. 
The  following  are  among  the  Siidee  included  in  this  Series : 


6.  LoTely  Expanded  Zoophyte  SertmUtria     50c 

7.  Opoeium-«hrimp  Ms$i$^  sbowiug  audl> 

tory  organ  In  biii  S8e 

8.  The  Rplendid  rare  organ-pipe  Polysoon, 

LicheHt^>ora  40c 

9.  Eutiro  larviil  Plaice,  eye  Jnst  turning 

from  bliud  side  and  6  other  equally 
fine  slides.  60c 


1.  Colony  of  theloTelyRadiolarianSpAicra-         I 

soKtn,  showing  parasitic  al^se.  40c 

2.  The  lovely  Zoophyte  Obelia^  polyps  fully 

expanded.  35c 

8.  Stalked  etage    of    the  lanra    of    Boey 

Feather  Star  (anledon)  40r  I 

4.  An  entire  Sea^ Butterfly  {Pteropod).  40. 

6.  Lovely  expanded  Zoophyte  Syncoryne.      40c  ( 

The  prices  against  etch  are  those  at  wMch  the  preparations  are  sold  separately,  s 
ing  what  a  cheap  lot  I  offer  in  series  at  S^.25,  pc«t  free.     A  few  sets  of  St-riea  1   sUll  available, 
$6.25,  post  free.     Sample  Slide,  bOc.,  p^»9t  free. 

Prof.  J.  R.  Ainsworth  Davia,  University  (Vl lege,  Aberystwith,  writes:  "Ml«>w  mA  to 
congratulate  you  on  the  very  useful  worls  you  are  doing  by  ttie  puMic;iti  .u  of  luurual,  with 
aooompanyiug slides,  which  are  most  admibablc 

Superb  mirruacoplcal  preparationH  of  Brazilian  T..ianas  — I  have 
been  unfoi-tunnte  in  obtaining  h  quantity  of  th-v  ruiM^rb  stems — the 
most  lovely  in  the  whole  plant  kingdom — *ud  bavo  armn^ed  them 
in  twosetsof  6each,  at  the  pri'-eof  S1.35  i«er  wt,  or  %t'2b  for  thx 
two.    The  most   ezqubitttly  chHUuiug  slides  that  could  p>*s9lhly  b** 

imagined  for  exhibition  at  popular  g  ttherings.    As  the  quantl^  i« 

"^■^^^^^^^^^^     very  limited.  I  am  UDahle  t«>  nell  single  slides. 

Microscopical  Studies  in  Botany.— In  answer  to  m^ny  requests,  I  have  ar- 
ranged 20  magnificent  pre parutions  in  a  !<eri^  on  simiUr  lines  to  that  in  marine  zoology  de- 
scribed above. 

Tlie  first  series  Is  now  b^gnn  and  c^mprues  20  highest-class  slides  (nuch  ss  sell  singly 
at  25cto.35c  each),  iUustmted  by  descriptive  letterpress  and  20  specially  beautiful  photo-micro- 
graphs of  the  sections. 

Subscriptions,  $6.25  only,  for  all,  a  sum  which  would  be  cheap  for  tho  series  of  illns- 
tratioQS  alone. 

Prof.  J.  W.  Carr,  University  College,  Nottingham,  writes:  "Tour  Botanical  Slides 
are  the  most  beautiful  I  have  ever  sc-  ~"       '  " 

above  lines : 

1.  Tr.  sec.  flower-bud  of  Lily 

2.  "    "  do       of  Dandelion 

3.  Long*l  sec.    do        of       do 

4.  do  fruit    of  Fig 
I  guarantee  the  perfection 


aooompanyiug  slides,  which 

Botany. 


n.    Tlie  following  are  among  the  slides  alreitdy   i»5ued  io 


:i5c 

90c 


5.  Tr.  sec.  fruit  of  Bate  (splendid) 
6      "     ••    flower  of  JSktdbsc/tpbjeKi 

7.  Long'l.  sec.  double  flower  of  Peony 

8.  Leaf-fall  of  Sycsmore  25c 
my  mounts  and  will  be  pleased  to  send 


25c 
30c 
25c 
30c 
_  of   all        . 

selections  on  approval  to  approved  correspondents 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from  ii.30  per  ddken. 

Cost  of  Mailing,  i  slide,  10  cents  ;  3  slides,  15  cents  ;  3  slides,  20  cents  and 
so  on      Large  parcels  by  express  at  ven.' cheap  rates. 

Speciality.  Marine"  Zoology  (especially  in  expanded  Zoophytes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Terms.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U.  S  paper  currency,  the 
former  preferred  If  wished,  Mr.  G.  W.  Smiley.  Washington,  D.  *..  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  S.  Microscop- 
ists  who  have-been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 


Biological  Station,  Jersey,  England. 


Spsdallst  in  Microsoopical 
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Special 
Announcefflent 


D" 


-IN- 


MICROSCOPY. 


UBIHO  the  laat  few  monlte 
I  hare  been  baqr  preparing 
many  raie  and  novel  otifect* 
for  Microscopical  purpooee,  and 
hare  arranged  ibem  as  under  in 
niaatratod  Series. 

The  flrrt  of  tbeee  is  theMI- 
crosoopioal  Stadles  in  BI*- 
rine  Zoology. 

The  second  Series  {yi%.:  thai 
for  1896)  consists  of  14  splendid 
preparations,  all  of  the  highest 
possible  excellence  and  guaranteed 
permanent.  The  14  slides  appear 
in  qnarterly  installments,  and  are 
accompanied  b/  oTsr  100  pages 
of  descrtptf^e  letterprese, 
dealing  in  pleasant  but  exact  noan- 
nor  with  the  anatomy,  life-history 
and  habits  of  the  respeotiTe  sab* 
JectB,  while  1 S  f]all-p»||;e  plates 
of  photo-engraTings*  armwn 


from  lite,  make  plain  all  d«'t:\ilN. 
InclnsiTe  Subscription,  i#6.25,  pout-free.    Foil  prospectus  on  applici^on. 

The  following  are  niuoug  the  Slides  iDcluded  in  this  Series : 

6, 
7. 


LoTely  Expanded  Zoophyte  Btrtiilaria     60e 
OpoBBum-ehrimp  Jlfy«^  showing  audi- 
tory organ  in  tail  38c 
8.  The  splendid  rare  organ-pipe  Polyzooe, 

Licheiuypora  40c 

0.  Entire  larval  Plaice,  eye  Jnst  toming 
from  blind  side  and  6  other  equally 
fine  slides.  60c 


accompanying  Blides,  which 

Botany. 


1.  Colony  of  the  lovely  Radiolaiian  Spfuerc 

toum,  showing  jmrafiitic  ai>:a*.  40c 

i.  The  lovely  Zoophyte  Ot>eim,  polyps  fully 

expanded.  35c 

a.  Stalked  stage    of    the  larva    of    Rosy 

Feather  Star  (antednn)  40c 

4.  An  entire  6ea-Butt<^rfly  {Pterojyod).  40c 

6.  Lovely  expanded  Zoophyte  Syncoryne.      40c 

The  prireg  aguinKt  each  are  thoso  at  which  the  preparations  are  sold  separately,  show- 
ing what  a  cheap  lot  lofTeriu  seriea  at  S6.26,  post  free.  A  few  sets  of  Series  1  still  available, 
$6.26,  post  free.     Sample  JSlide,  r><)c.,  pout  free. 

Prof.  J.  B.  Ainsworth  Davis,  University  College,  Aberystwith,  writes:    "Allow  me  to 
congratulate  you  on  the  very  useful  work  y«»u  are  doing  by  the  publication   of  -lonmal,  wiUi 
accompanying  Blides,  which  are  most  admirable. 
-  Superb  nucro!*copical  preparations  of  Brazilian  I«lanas. — ^I  hsTS 

been  unfortunate  in  obtaining  a  quantity  of  these  superb  stems — the 
nv^nt  lovely  in  the  whole  plant  kingdom — and  have  arranged  them 
in  two  H(tif  of  6  each,  at  the  priceof  Sl.3ft  per  set,  or  $2.25  for  Uie 
two.  The  moNt  exquisitely  chuming  slides  that  could  ponibly  be 
_^^^_^^_^__^__^  ImagincKl  for  exhibition  at  popular  gatherings.  As  the  quantity  is 
■^^^■■^■■■■^■^™^^     very  limited.  I  am  unable  to  sell  single  slides. 

MIcroflooplcal  Stadies  in  Botany.— In  answer  to  many  requests,  I  hsTe  ar- 
ranged 20  magnificent  preparations  in  a  series  on  similar  lines  to  that  in  marine  Eoology  de- 
scribed above. 

The  ftrst  series  i«  now  begun  and  comprises  20  highest-class  slides  (such  as  sell  singly 
at  25c  to  35c  each),  illustrated  by  de^riptive  letterprete  and  20  specially  beautiful  photo-micro- 
graphs of  the  sections. 

Subscriptions,  $6.25  only,  for  all,  a  sum  which  would  be  cheap  for  the  series  of  illus- 
trations alune. 

Prof.  J.  W.  Carr,  TJnlverBlty  College,  Nottingham,  writes:  *'Yonr  Botanical  Slides 
are  the  most  l>eautiful  1  have  evi<r  neon.  Tiie  following  are  among  the  slides  already  issned  in 
above  lines : 

1.  Tr.  sec.  flower-bud  of  Lily  25c 

2.  '•    "  do        of  Dandelion  30c 

3.  LongM  sec.    do       of       do  25c 

4.  do  fruit    of  Fig  30c 
I  guarantee  the  perfection   of  all  ray  mounts  and  will  be  pleased  to  send 

selections  on  approval  lo  approved  correspondents. 

A  great  range  of  Miscellaneous  Zoological  and  Botanical  slides  in  stock 
at  prices  from   f i  .^o  per  dozen. 

Coat  of  Mailing,  i  slide,  lo  cents  ;  2  slides,  15  cents  ;  3  slides,  20  cents  and 
so  on.     Large  parcels  by  express  at  ver>'  cheap  r^tes. 

Speciality.  Marine  Zoology  (especially  in  expanded  Zoophj'tes  and  larval 
stages,  and  plant  and  flower  anatomy. 

Temnts.  Remittance  by  P.  O.  O.,  draft  on  London,  or  U  S  paper  currency,  the 
former  preferred.  If  vi'ished,  Mr.  0.  W.  Smiley,  Washington,  D.  ".  will  hold  the 
amount  till  order  is  satisfactorily  executed.  Mr.  Smiley  has  kindly  promised  to 
vouch  for  the  excellency  of  the  slides  and  will  give  references  to  U.  8.  Microscop- 
Ists  who  have  been  well  satisfied  with  my  preparations. 

JAMES  HORNELL, 


5.  Tr.  sec.  fruit  of  Date  (splendid) 
6     *•     *•    flower  of  &cJtscAo{<sta 
7.  fyong*!.  see.  double  flower  of  Peony 
Leaf-fall  of  Sycamore 


35c 

aoc 

86c 
25c 


Biological  Station,  Jersey,  England. 


Specialist  in  Miorosooiriical  MountiBf . 
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Microscopic  Preparations  Illustrating  the  Minii  e 
Structure  of  Vegetable  Life. 

Being  enclosed  in  a  novel  transparent  envelope,  these  objects  may  be 
examined  withont  removal  before  mounting.  They  are  prepared  with 
ihe  utmost  care  by  Waltbe  WnrrE,  England,  and  are  mostly  stained 
in  one  or  two  colors  of  the  most  permanent  character. 

Dr.  A.  0.  Stokes  says:  The  sample  section  is  exquisite.  It  is  so 
good  that  I  want  more.  As  a  well-cut  and  well-stained  section  it  is 
equal  to  anything  I  have  over  seen  in  that  line. 

PRICES. 
Catalogue  of  172  objects,         ......      $0.02 

Single  specimens, .08 

20  specimens,  assorted, 1.00 

OHAS.  W.  SMILEY,  Washington  D.  0. 

Specially  Prepared 
Herbarium  Paper  for  Botanists. 

This  paper  is  offered  at  the  moderate  price  of  $5.50  per  ream.     We 

also  furnish —  * 

No.  1.  Genus  cover,  16Jx24  inches,  at  $  4.00  per  100 
2  it  u  u  2.50  " 

3.  "  "  "  1.50 

Dryers,  12x18       "  2.00 

Species  sheets,  161x23J     ''  .50  " 

Orders  will  receive  prompt  attention.    Write  for  samples. 

E.  MORRISON  PAPER  CO., 
1009  Pa.  Ave.,  N.  W.,  Washington,  D.  C. 

BACK  NUMBERS  WANTED. 

There  are  several  Libraries  and  subscribers  who  hi^ve  writ- 
ten for  back  numbers  of  THE  MICBOSCOPE  which  are  ex- 
hausted. For  any  five  of  the  following,  we  will  give  a  year's 
subscription  : 

1881,  June,  Aug.,  Oct.  1882,  Apr.,  Dec.  1883,  Apr.,  June,  Ang.  1884,  Mar., 
Aug.,  Sept.,  Nov.  1885,  Mar.,  May.  1886,  Jan..  May,  June,  Aug.,  Sept.  1887, 
Aug.  1888,  Feb.,  Apr.,  May,  Dec.  1889,  Jan.  1890,  Jan.,  Feb.  June.  1891,  Jan., 
July,  Aug.,  Nov.     1892,  Feb. 
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^     For  the  past  two  years ^  we  hav< 
gniade  unusual  efforts  in  elevatinf 
Othe  standard  of  workmanship  iiij 
r;^our  microscopes.     Improvemeni 
ihave  been  made  in  constructioj 


I  we  have  introduced  ingenious  an4 
.systematic   methods  of  w^orkini 
.by  w^hich  we  obtain  accuracy 
I  delicacy  of  movements  w^hich 
unapproached,  higher  optical 
I  suits    have     been    attained,     ai 
j  withal  prices  have  been  redu4 
(throughout. 

SEND  FOR  COMPLETE  CATALOGUE. 

B^USCH  &  LOM 

Optical  Co., 


Rochester,  N.  Y.  # 


New  YoxSi^i 
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CONTRIBUTIONS  TO  BIOLOGY. 


Chas.  W.  Smiley,  Publisher,  Washington,  D.  C. 
TKIIM8:  For  the  United  States,  $2.00.      For  Qreat  Britain,  8  Shillinqs. 
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CH.  MARCHANOV 


7 


L. 


TRADE  MARK. 


IQLYCOZONE 
ENTS    FERMENTATION   OF   FOOD   IN   THE   STOMACH. 
POWERFUL   REMEDY   FOR   HEALING   PURPOSES.     CURES: 
PEPSIA,  GASTRITIS,  ULCER  OF  THE  STOMACH,  HEART-BURN. 

for  free  book  of  80  pages  giving  articles  by  contributors  to  medical   literature. 
HYSICUNS  Willing  to  pay  express  charges  will  receive  free  samples  on  application. 
one  is  sold  only  in  4  ounce,  8  ounce,  and  x6  ounce  bottles.    Never  sold  in  bulk. 


:h.  marchand's 

lOXiDE  OF  Hydrogen, 

(MCOICINAO  Hi  Oa 
9IIMEO  BY  THE  MEDICAL  PROFCSSION. 
Bt  THIe  HOSPITAL  OF  THC  U.  S.   ARMY. 


Prepared  only  by 


I  SOLO  BY 
10  OflUGGISTS. 


Chemist  and  Graduate  of  the  ''Ecole  CerUraU  dee  Arte  et  * 
Mannfaciuree  de  ParW  {France), 
^"Mention  this  pablioation. 

Laboratory,  28  Prince  St.,  New  York. 
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